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The Maintenance of Way Association 
HE convention of the American Railway Engineer- 
ing and Maintenance of Way Association which 
was in session in Chicago, March 20, 22, inclusive, with 
an attendance of over 200, was marked by the thorough 
painstaking care shown in the work of the several com- 
mittees and the equally brainy discussion of the same 
by the members, which was rather more in evidence than 
at any previous convocation of this body, which has never 
at any time in its history been open to the imputation 
of inattention to business. When details are delved into 
it is usually a fair index of the grasp of a proposition in 
the abstract, and also that full consideration has been 
given to the principles involved. To those not familiar 
with the methods of this association, and who may con- 
fine their following of its work to the illustrations, the 
full significance of the above will not be apparent, for 
the reason that pictorial lessons cannot convey the rcai 
import of advances made in engineering, without a pass- 
ing acquaintance also with the text. 
This is shown in the words of President Kelley when 
he said: “The specifications for gravel ballast remain 
unapproved up to this time. They have also added a new 
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form of ballast—disintegrated granite, which is used 
by one of our Western roads.” The layman would nat- 
urally suppose that ballast being the foundation of the 
roadbed had reached such a condition of perfection after 
more than 75 years of experiment and development, that 
nothing further could be done to improve the efficiency 
of the elements so long thought to be the best for ballast 
purposes. 

The error of such a position is plain when it is under- 
stood that the dimensions of components of ballast are 


‘most important in rating its value, and the fact that 


there is a difference of opinion on this point is one of 
the best proofs possible that details have not been in- 
quired into far enough to insure best results, for when the 
question of size of pebble allowable in gravel is unsolved, 
or the least desirable limit of sand particles and how 
much of it would be proper for ideal work is yet an open 
question, it is plain that some important particulars are 
not yet definitely settled: But each session brings the 
body nearer to the goal aimed at. 

This is equally true of the disposition of ballast on 
the road bed, as is evident in the new sections for single 
and double track, which are a compromise between the 
In this case, 
drainage received somewhat more attention than pre- 
viously, the rounding off of ballast between ties, and the 
space under the rail for the passage of water being 
thought to rank as prime necessities for proper drainage, 
while the ballast should also be well up under the end 
of the tie to prevent working out; though there was 
quite a difference of opinion expressed in the discussion 
of the disposition of ballast at the ends of ties. 


various propositions presented last year. 


It was desired to obtain for this tie report. a formula 
for the most desirable length and spacing of ties for 
ballasted track for light traffic, and also unballasted track, 
the factors for which would embrace the locomotive 
axle load, the weight of rail, the allowable bearing sur- 
face of the rail on the tie, and also of the tie on the 
ballast. In such efforts of a solution as came to hand, 
three axle loads and three weights of rail were consid- 
ered, giving the weight of rail as now used for the axle 
loads. While it was the opinion of some members that 
a rational formula could not be devised to fit all condi- 
tions, it is worthy of note that one member evolved a 
formula to determine the spacing mathematically, using 
the basic proposition that the bending moment in the 
rails, due to the axle loads, should be equal at all points 
of support. No matter how this may be viewed by the 
purely practical man, it is deserving of consideration as 
an attempted solution of a problem that has been too 
often approached on tentative lines. 

The committee on ties had av opportunity to produce 
some valuable information, and it was embraced in a 
well defined expose of the subject and one that is second 
in importance to no question now pressing for action 








@ 


50 RAILWAY ENGINEERING AND MAINTENANCE OF WAY 


before this body, There were no phases of the tie situation 
that did not receive earnest consideration, and more 
especially that of treatment for preservation, Much val- 
uable data was presented as the result of treatment by 
various methods for different roads, together with the 
names of ten standards of well known materials that 
may be used without treatment, also twelve soft and sap 
woods that should not be used without treatment. This 
information, while having been presented in part pre- 
vious to this meeting, contained some new hints, that in 
the present strained status of the tie supply, will prove 
of immense service, as it gives positive figures on the 
expected life of a tie under certain preservative methods. 

Hump or gravity yards have now been so extensively 
installed, that the report on same bears an authoritative 
coloring in its very clear consideration of the most ad- 
vanced instances of that method of train make-up and 
classification. The prime requirement in yards of this 
class being an elevation of tracks that will give a de- 
scending grade necessary to produce an acceleration suf- 
ficient to carry cars from the summit to their destina- 
tion on the classification tracks, it is apparent that 
weather conditions and whether cars are loaded or empty 
have to be reckoned with. These requirements make the 
problem a complicated one, but the information contained 
in the report as to construction and operation, as well as 
the actual capacity for work in each case presented, is 
complete to the minutest detail. The fact that the com- 
mittee is on record that the hump vard has capabilities 
to do business with greater expedition and at less cost 
than any other system, will have due weight, but as 
usual, there are some dissenters who need more informa- 
tion about the exact percentage of velocity grades and 
length of same that will produce the acceleration neces- 
sary to take cars to their destination. The reason for this 
inquiry is to be found in the widely varying height of 
grades in use, which embrace a scope of from one to four 
percent. 

In the discussion of the report on rails, the chemical 
properties of steel was, as in all previous considerations 
of the question, made much of in their effect on the phy- 
sical features of the finished rail, also the manipulation 
of rails in the rolls and the amount of shrinkage, cam- 
ber, etc., which, while of the greatest importance in the 
genesis of the rail, seems to present the same problems for 
solution as in years gone by. The committee on Masonry, 
however, had some surprises in store for the advocates 
of concrete, when the report was prefaced with a refer- 
ence to the many failures of concrete structures, plain 
and reinforced, due to various causes, which were clas- 
sified under the following heads: (1) Improper design 
(2) Premature or improper loading. (3) Improper ma- 
terials, proportions or workmanship. No details were 
given of any failures, but the committee had considerable 
information at hand which is to be presented in due time. 
It is unfortunate that specific data on failure of concrete 
was not presented at this meeting, in connection with 
some examples of co-rect design—which are numerous 
enough at this time, to offset the work of amateurs, The 
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causes assigned for failure cover the ground thoroughly 
for the construction put upon the lines noted, but there 
is nothing hazarded in the statement that such work can 
not stem the tide of concrete railway engineering, by de- 
signers who know how to provide for stresses. 

The address of President Kelley, in addition to his 
able handling of the live issues before the association, 
refers to the suggestion of the chief executive of the 
nation to be officially represented upon a national advi- 
sory board on fuels and structural materials, such repre- 
sentation to be through the president of the association 
and his successors in office, besides two other appointive 
officers from the association. The work of this advi- 
sory board is destined to become of national importance, 
its field of work and investigation embracing all materials 
of construction and fuels. The association is now repre- 
sented officially upon the joint committee on concrete 
and reinforced concrete, and the committee on rail is 
co-operating with the rail committee of the American 
Society of Civil Engineers. The increasing importance 
of the joint work of this body with other technical so- 
cieties is also evidenced in the suggestion of the track 
committee, that a special committee be appointed to con- 
fer with a committee of the Railway Master Mechanics 
Association to consider the proper increase in gauge for 
different degrees of curvature and varying lengths of 
wheel base. These suggestions looking to a closer touch 
with other railway associations having an intimate or 
remote bearing on its work, is an indication of a pro- 
gressive spirit, and is especially noticeable because of 
the want of it in many organizations whose existence is 
characterized by the cultivation of a hide-bound conser- 
vatism. 

eer enn 
The Concrete Age 

N ARTICLE by Colonel Winn of the Roval En- 
A gineers in a recent number of an English maga- 
zine conveys the information that the twentieth century 
will be known in epochs to come as the Concrete Age, 
and refers to the discovery fifty years ago, of chalk-and- 
clay cement from which sprang the Portland cement in- 
dustry and led to the revolution in engineering which has 
made possible many engineering propositions which could 
not have been worked out on previous existing lines, 
and for this improved condition England comes in for a 
large share of credit, as the inventor of concrete was Sir 
Charles Pasley, a British engineer officer. 

The use of a kind of concrete antedates the earliest 
railway construction, having been used as a defensive 
material in medieval work up to the time artillery was 
introduced, and was known as rubble, differing from 
the concrete of today mostly in the quality of cement 
used, and size of stone, but yet concrete. One of its 
first successful uses in bridge piers was also in England 
by Engineer I. K. Brunet in a bridge on the Cornwall 
Railway over the Tamar River, about 1840, in which 
concrete was encased in wrought iron caissons, practic- 
ally the same as used in recent years. 
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Seventh Annual Meeting of the American Railway Engi- 
neering and Maintenance of Way Association 


< 
HE seventh annual meeting of the American Rail- 
way Engineering and Maintenance of Way associa- 
tion, which was held at the Auditorium in Chicago, 
was one of the most successful of the conventions 


large and the work of both the committees and the 


tive, and excellent in every way. The work of the 
association has been so uniformly good since the 
organization was started in 1899 that the association 
now stands in the front rank of technical societies. 

The first session was opened at 10 a. m. on Tues- 
day, March 20, in the banquet hall of the Auditor- 
ium, with the president, Mr. H. G. Kelly, chief 
engineer of the Minneapolis & St. Louis Railway, 
in the chair. The president’s annual address was as follows: 


PRESIDENT’S ANNUAL ADDRESS. 


In addressing the association at this, its seventh annual 
convention, I shall endeavor to confine my remarks to a brief 
review of the work of the past year and suggestions for the 
present. 

The reports of the secretary and treasurer for the fiscal 
year will be especially gratifying to the members, showing 
a sound financial condition, and, even with the unusual ex- 
penditures upon the publications, and especially the Manual 
of Recommended Practice, a material increase in the surplus 
will be shown. The growth of the association during the seven 
years of its existence has been remarkable. Launched as an 
experiment, the early years of our association's life were the 
hazardous ones; but the wise and conservative policy of those 
distinguished members who, as officers, guided the first efforts 
of the association together with the cordial co-operation of the 
members, have placed this association upon the highest plane of 
honor and usefulness. It now remains with us to continue to 
the best of our ability the work so admirably begun. 

The association has recently been honored by receiving from 
the chief executive of the nation an invitation to be officially 
represented upon a national advisory board on fuels and struct- 
ural materials, such representation to be performed by the 
president of the association and his successors in office, and in 
addition two of the members, Mr. J. Kruttschnitt and Mr. 
Hunter McDonald, past president of the association, have also 
been invited to become members. The work of the advisory 
board is destined to become of national importance, its field of 
work and investigation embracing all materials of construction 
and fuels. The association is now represented officially upon 
the joint committee on concrete and reinforced concrete, and the 
committee on rail is co-operating with the rail committee of the 
American Society of Civil Engineers. 

It is especially gratifying to note the interest in the work 
of the association evinced by managing officials, many of whom 
have become identified with it and have taken active part in 
committee work. This fact emphasizes the principle upon which 
we have proceeded in the past, that our work must be marked 
with conservatism and our recommendations adopted only after 
the most thorough consideration of all points involved. It is 
better to refer back to a committee for further consideration 
any subject which it not entirely clear or satisfactory, rather 
than to pass it hastily and have it remain as an official expression 
against: which just criticism might be made. 

The volume of important subjects to be considered at our 
annual convention has increased to such an extent that it has 
been considered necessary to eliminate the consideration of 
definitions of terms from discussion at the meetings, and con- 
fine the work to more important subjects. A circular to this 
effect was sent out early in the year. and members desiring to 
criticise or discuss definitions appearing in the reports are re- 
quested to do so by correspondence with the respective chair- 
men of committees, and such definitions as cannot be agreed 
upon will be taken up by letter ballot during the year. It is 
believed by this method that a more accurate rendering of defini- 
tions will be secured. In the general discussion of the subject 
matter of the committee reports the chair desires to urge upon 
the members a free expression of their opinions, either for or 
against the various particular items contained therein, for it is 
only by such free and open interchange of thought that the sum 
of our knowledge may be increased and the underlying princi- 


which this society has held. The attendance was’ 


members speaking from the floor was very atten-’ 


ples of a subject be differentiated from local or particular con- 
ditions. 

Some apparently conflicting specifications are in reality the 
adaptation of a general principle to meet conditions existing in 
particular localities. The economic constructive grade line for 
a railroad in a Southern state would not necessarily be the cor- 
rect one for a railroad in 50° north latitude, and as our associa- 
tion now contains members from all quarters of the world, a 
general and free recital of experience will add materially to the 
wealth of knowledge contained in our publications. 

When it is considered that to the members of this association 
is entrusted the expenditure of millions of dollars capital an- 
nually, and the maintenance of the permanent way by which 
the transportation of persons and property may be handled 
with safety and economy, the responsibility resting upon us as 
an association and as individuals may be realized. 

Great credit is due to the various committees for the excel- 
lent reports presented at this meeting. These reports represent 
an amount of effort and time taken from busy lives, purely as 
an unselfish contribution to the general fund of our knowledge. 

Some inconvenience has been felt for lack of proper facilities 
for committee meetings in Chicago, and the board has authorized 
the secretary to secure an additional room for use as a librarv 
and for committee meetings, where the necessary quiet and 
privacy may be enjoyed. 

You will be asked by the roadway committee for advice upon 
the proper wording of an overhaul clause for use in grading 
contracts, and it is hoped that some determination may be 
reached upon this important subject. 

The tie committee has recommended a standard size for ties 
which may conflict with the practice of many roads. The com- 
mittee on ballast has submitted for your approval ballast cross 
sections for single and double track. The committee on build- 
ings makes important recommendations on the construction and 
ventilation of roundhouses. The committee on masonry has 
prepared specifications for stone masonry and for classification 
of masonry. The other committees have presented, respectively, 
specifications for standard right of way fences, specifications for 
signaling and interlocking, office records and rules for the gov- 
ernment of employes in the maintenance of way department. 
conclusions as to hump yards, specifications for steel railroad 
bridges, and a statistical report classifying railway districts ac- 
cording to freight and passenger car mileage and speed of 
trains. 

The track committee makes a valuable suggestion that a 
special committee be appointed to confer with a like committee 
of the. American Master Mechanics’ Association to consider the 
proper increase in gauge for different degrees of curvature and 
varying lengths of wheel base. , 

In the past, time and interest have been lost awaiting the 
announcement of the personnel of committees; the board has, 
therefore, decided to announce the appointments at this meeting, 
in order that members may become acquainted and make plans 
for work and meetings during the early summer and autumn. 
These lists may require some correction, and the board of 
direction will be pleased to. give due consideration to the per- 
sonal preferences of members if they will notify the secretary 
of their choice of committee work. It has not been possible 
in all cases to assign members to the committee upon which 
they would prefer to serve, but the list has been prepared as 
closely as possible from the expressed preferences of the mem- 
bers which have been received by the board. 

The year 1905-1906 has marked the publication of the first 
volume of the Manual of Recommended Practice, an event 
to which the association has looked forward for several years. 
The comments of the technical press and of individuals have 
been favorable and the demand for the volume gratifying, and 
we believe that the volume will take its place in our libraries 
as a standard work of reference. : 

The recent progress toward the partial electrification of steam 
roads indicates that the new conditions arising will in the im- 
mediate future require the attention of the members of this asso- 
ciation. It is opening up a new and broad field for original 
thought and work. Nae, 

In conclusion, I desire to express the appreciation of the board 
of direction for the hearty support and interest given by the 
various chairmen and members of committees, and trust that 
the new vear will show the same upward progress that has 


marked the passage of the years we have left behind. 
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REPORT OF THE SECRETARY AND TREASURER. 


The annual report of the secretary and treasurer was read 
by the secretary, Mr. L. C. Fritch. As will be seen from the 
statement below, the financial status of the society is very sub- 
stantial : 








Receipts. during cd a OEE OEE Pe $11,406.23 
Expenditures during the year............ 10,017.38 
MSAMANIOE BO CREO eck aicsiv scoot ann oie $ 1,388.85 $1,388.85 
_ Balance cash on hand, date of this report.......... $9,948.76 
Expenditures in detail— 
SANORELY ANGE DING: 2 c:ios sec c es ovo ouwenaee $ 6,159.02 
RCRD SUE CUMIN oobi akc sca sce saxon’, 597.70 
PEMDIPS OR eel it ook She one uke E aet soe 1,800.00 
ReleraCAI META AOES oh gs het osiooa eas wee 364.65 
SOs IIMS tose soe ais Dee cre Reet 86.60 
Rents Se OER Clee ie ais a OE ee 360.00 
Expressage on proceedings. etc................... 233.05 
RR Re Rn a cee ere ee 18.92 
WEMPROME BOE GDGVOME «0.56. asinine scenes 54.2: 
tipster melon. ecg mani, MOT Ee 76.90 
Asimitial meetin’ Cxpenses ........6.6.5 ces wssecnes 216.31 
Prttance tees TeiMMed ......5.05. 55 os ence ween ae 50.00 
Mitel CxpenGitures soos s oie aks ke cascan ee $10,017.38 
MEMBERSHIP. 
Membership: last “anhital Teport..\. 0.0.00 6c5c06 bo wens vos Oe 463 
Members admitted during the year.................. 102 
CAT SAS | T en e eRerie Nee eaee cere 9 
Dropped for nonpayment of dues............ 27 
LS Siete ese eter ee Net ales br Pane yaee tran I 
37 oy 
RGAE SE iat eh Eon ee a ee Bee 65 65 
Membership: date of this report ...<......52 06.015 0.50e 0000050 528 


ANNUAL ELECTION.. 

The annual election resulted as follows, the office of president 
not being voted on at this meeting, as the term of that officer 
is two years and Mr. Kelley will accordingly hold over: 

Vice-President (two years)—Walter G. Berg. 

Secretary—E. H. Fritch. 

Treasurer—W. S. Dawley. 

Two directors (three years)—W. C. 
Snow. 

President Kelley: Before adjourning the chair desires to 
congratulate the association upon the attendance at this conven- 
tion, which has been the largest in the history of the association. 
Over 190 members were registered and something over 200, as 
near as they could be counted, were actually present during the 
convention. 

The meeting now stands adjourned for one year. 


Cushing and J. P. 


(iiiigpaiacnianinascsticalltaR ai pire so 
Uniform Rules, Organization, Titles, Etc.” 

The report of your committee presented in 1902 recommended 
a plan of organization, which, in discussion, developed a wide 
diversity of opinion with no definite conclusion. 

The committee appointed in 1904, before taking the subject in 
hand, unanimously concluded it would be inadvisable to attempt 
to formulate any rules for a uniform plan of organization above 
certain positions, and in so far as uniform organization was 
concerned they would stop with the office of supervisor, leaving 
the roads to formulate such an organization beyond that point 
as might best serve their conditions. It is considered by your 
committee that uniform rules are practicable in so far as they 
might be made to pertain to general conditions, but could not be 
made of general application if rules should be established includ- 
ing methods and recommended practices. The committee, having 
proceeded on the line of formation of as many rules for general 
application and recommendation as possible, submitted a report 
in 1905, which was received as a report of progress. 

Your committee resubmits the rules referred to, with the re- 
quest that the association give an expression as to whether the 
committee is proceeding on the right lines, in order that the 
future work may be useful. 

The committee has in contemplation the formulation of rules 
covering the following points: Protection in case of obstruction 
of track: condition of under, over and grade crossings and 
proper protection of same; reporting neglect of any department 
whereby train movements would be jeopardized; personal atten- 
tion to renewal or extraordinary work. 


‘ 


Also the formulation of rules for government of “super 
visors of structures” and “supervisors of signals.” 
: *Abstract of report presented at the annual meeting of the 
American Railway Engineering and Maintenance of Way Asso- 
ciation, Chicago, March 20, 21 and 22, 1906. 
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GENERAL RULES FOR THE GOVERNMENT OF EM- 
PLOYES OF THE MAINTENANCE OF WAY 
DEPARTMENT. 


GENERAL NOTICE. 


To enter or remain in the service is an assurance -of willing- 
ness to obey the rules. 

Obedience to the rules is essential to the safety of passengers 
and employes, and to the protection of property. 

The service demands the faithful, intelligent and courteous 
discharge of duty. 

To obtain promotion, capacity must be shown for greater res- 
ponsibility. 

Employes, in accepting employment, assume its risks. 

All employes in the maintenance of way department must do 
all in their power to prevent accidents, even though in so doing 
they may occasionally have to perform someone else’s duty. 

General Rules. : 
(1) The maintenance of way department on each division is 


in charge of...... (to be filled in by each road)...... who will 
receive instructions from and report to....(to be filled in by 
each road)...... 


(2) It will be subdivided under the following heads: 
Supervisors of Track. 
Supervisors of Structures. 
Supervisors of Signals. 
_ (3). Supervisors of track to report to and receive instruc- 
tions from the. pone (to be filled in by each road)...... 
_ (4) Supervisors of track are responsible for the safe condi- 
tion and proper maintenance of the track and roadway. They 
must inform themselves of the condition of structures, make 
temporary repairs of such defects as may endanger or delay the 
movement of trains; and promptly report defective condition to 

(5) They shall employ, in the discharge of their work, such 
men as are necessary for carrying out the duties for which they 
are responsible. 

(6) They must know that all foremen are provided with all 
rules, circulars, forms and _ special instructions pertaining to 
their duties and that they fully understand and comply with the 
same. 

(7) They must know that all foremen are supplied with tools 
and material necessary for the efficient performance of their 
duties and must see that they are properly cared for and used. 

(8) In the execution of the work under. their charge, they 
must conform to the prescribed standards and plans. 

(9) They will have immediate supervision of all work train 
service for the maintenance of track on their division and will 
employ. such service only when authorized by the ............ 
(0S eae: doing work by other means as far as prac- 
ticable and economical. 

(10) In cases of obstruction or damage to track or roadbed, 
they will go promptly to the spot with the force, tools and ma- 
terials necessary to effect clearance and repairs. 

(11) They must investigate and report on Form.... (number ) 

..all accidents occurring in their district, which may be attrib- 
utable to track, roadbed or structures. 

(12) They will see that no encroachment upon or occupancy 
of any portion of the company’s right of way is permitted, ex- 
cept by authority of the.......... (title)...... poaee 

(13) They will permit no experimental trials of appliances 
or devices not standard with the company, or give out informa- 
tion of the results of any trial, except by proper authority. 

(14) They will keep general oversight of all work performed 
in their district by contractors or others who do not come under 
their direct charge, and see that nothing is done by them that 
will interfere with the safety of track or movement of trains. 

R. H. Aishton, general manager Chicago & Northwestern Rail- 
way, Chicago, Ill, chairman of the committee. 

Mr. C. H. Ewing was of the opinion that the word “all” at 
the beginning of the last paragraph in the section headed “Gen- 
eral Notice” was superfluous. This was taken off. 

Mr. J. O. Walker and Mr. A. W Johnson called attention to 
clause 11 which prescribed “They must investigate and report 
on.” They contended that this department should also report 
on results of accidents, whether they are due to the failure of the 
track, roadbed or structure. They suggested the following which 
was accepted by the committee. “They must investigate and re- 
port on form ——— all accidents occurring in their district 
which may be attributed to or result in damage to, track, road- 
bed or structures.” 

Mr. John V. Hanna made the following motion which was 
carried: “The general rules contain such matter as is applicable 
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to the heads of all departments and that the specific duties of 
each head of department be outlined under a separate heading.” 

Mr. FE. F. Wendt made a motion which was caried that it is 
the sense of the association that the committee 1s now  pro- 
ceeding on proper lines. 


_— 
> 


Ties* 

The report of this committee was read by title at the last 
annual convention, but not discussed. The committee recom- 
mended in that report the adoption of certain definitions; that 
the specifications for ties, as amended, be adopted; that the 
rules for tie records be adopted; that the method of stamping, in 
addition to the use of the dating nail, be adopted; and also that 
ties treated with mineral salts be seasoned from four to six 
weeks before being laid in track. 

An effort was made to secure from the members of the Tie 
and Track committees their views upon the possibility of express- 
ing in a formula the most desirable length of ties, and spacing 
thereof, for three types of track—ballasted track for heavy traffic : 
ballasted track for light traffic, and unballasted track. It was 
suggested that the proper factors in such a formula would be 
the engine axle load, the weight of rail, the allowable bearing 
pressure of the rail on the tie and of the tie on the roadbed. 
Three axle loads and also three weights of rail were suggested, 
the weight of rail being intended to accord with the usual 
present practice as to proportion to the axle loads. Several 
replies were received to this request, but the consensus of opinion 
was that it was impossible to express by formula any rule which 
would have any value. One member of the committee presented 
a letter in which he attempted to determine the proper spacing, 
on the theory that the bending moment in the various rails under 
their axle loads should be the same. This letter is printed as 
an appendix to the report as being a suggestive study. 

The committee carefully considered the data on the subject 
of the size of ties in use on the railroads of the country, as em- 
bodied in their previous report, and concluded, in view of the 
increasing length of spikes being used, to recommend that the 
standard thickness of tie be made 7 inches, and in view of the 
great scarcity of tie timber in this country, with the correspond- 
ing increased cost, that the length of tie should preferably be 8 
feet. Consequently, it is recommended that the standard tie be 
7 inches by 8 inches by 8 feet. 

The specifications for ties are resubmitted with the correc- 
tions. 

The committee was directed to submit rules for marking ties, 
and also to resubmit specifications for dating nail. In the 
previous report instructions for marking the ties by the use of 
dating nails were submitted. In the instructions given for keep- 
ing and reporting tie records, it is recommended that, in addi- 
tion to the use of the dating nails, all ties be stamped at both 
ends. Embodied in our specifications for dating nail, the dimen- 
sions of these nails are given. The committee is not at all sure 
that the specification for dating nail is sufficient; it is quite ques- 
tionable in our judgment as to the possibility of the steel nail 
giving satisfactory service. In previous reports attention has 
been called to the very short life of galvanized nails in some 
instances, and the committee has endeavored to ascertain the 
cause. It will be a great misfortune if nails which are placed in 
the ties for the purpose of identifying them ten years hence 
should fail to have as long a life as the tie. One member of 
the committee reports as to the practice on the Pennsylvania 
Lines: 

“Until within a year ago the dating nails used by this com. 
pany were made of copper. It was found that these copper nails 
were being pulled out of the ties by boys and others, presumably 
on account of their intrinsic value, and we have for the last 
year or year and a half been using galvanized wire for our dating 
nails. The material in these dating nails is steel; we have nov 
so far specified the amount of carbon—the less carbon the less 
corrosion, as a rule. | would therefore, suggest that we specify 
that iron be used for dating nails instead of steel. 

“It is a well-known fact that the Western Union Telegraph 
Company’s wire has a considerably longer life than our gal- 
vanized fence wire. Under extremely unfavorable -conditions 
this telegraph wire lasts from 8 to 10 years, and under ordinary 
conditions obtaining along railroads it lasts about 30 years. 
This very long life is, in my judgment, due not only to the 
quality of galvanizing, but without doubt, mostly to the fact that 
the wire is made out of iron. 

“We have on one of our western lines a telegraph wire which 
was put up in 1856 and is still in service, and in fairly good con- 
dition, This was originally a No. 9 wire, and is at present very 





*Abstract of report preesnted at the annual meeting of 
the American Railway Engineering and Maintenance of Way 
Association, Chicago, March 20, 21 and 22, 1906. 
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little decreased in size. I am told that this is an iron wire 
which was boiled in oil before being put up. 

“It may be advisable to make some experiments with iron wire 
boiled in oil and iron wire galvanized, and with steel wire boiled 
in oil and steel wire galvanized, with a view of determining the 
life under unfavorable conditions.” 

The committee at one meeting voted to specify the amount 
of carbon which the steel nails should contain, but concluded 
that: this is inexpedient, and believes, before attempting to specify 
what is necessary, further efforts should be made to determine 
what the facts are. The specifications for dating nail as amended 
is resubmitted, believing that, while it may need correction, it 
will insure uniformity of size if adopted. 

The rules offered in Bulletin No. 60 for the keeping of tie 
records are resubmitted herewith. 

In previous reports the results of the use of treated ties 
on various roads have been given, and as this is all accessible it 
is unnecessary to repeat it. Nothing has developed during the 
past year to change the conclusions as to the value of treat- 
ment. Whatever new evidence has been found has been simply 
confirmatory of the favorable conclusions of previous years. 
There has been no large increase in the number of ties treated 
during the past year. There can be no question but that the 
more general adoption of treatment would inure largely to the 
benefit of the railroads. Unfortunately the policy of many roads 
is to refuse to consider the matter when the price of ties is weak, 
because of the temporary cheapening of the supply; and to re- 
fuse to embark in it when the price of ties is high, because then 
it is impossible to contract for a supply of ties except at the 
higher prices. There has been a report made during the month 
of December, 1905, on the ties laid in the experimental track of 
the Gulf, Colorado & Santa Fe in Texas. These ties have been 
reported on by this committee in previous years, and by refer- 
ence thereto the number of ties of each kind and details as to 
treatment or non-treatment can be secured. It will be remem- 
bered these ties were treated and laid under the direction of 
the Bureau of Plant Industry of the Department of Agriculture 
of the United States. This latest report is tao much in detail to 
be reproduced, but the general results are to demonstrate the 
value of the zinc chloride and zine creosote methods. The benefit 
of the treatment is shown more on certain species than on others; 
for instance, of the 91 red oak ties laid in track without treat- 
ment, 82 have already been removed, while of the nine still in 
track two show decay. All of the red oak ties treated by the 
zine chloride, the Wellhouse and the zinc creosote (two-injec- 
tion) processes are in good condition. Of all of the 49 tama- 
rack ties laid four-fifths were removed in February, 1905, because 
of rottenness. The ties of the same species, treated by the 
methods mentioned above, are all in good condition. The same 
comment applies to the loblolly pine ties, of which the Ioo un- 
treated were all removed in May, 1904, being rotten. The ties 
treated by the usual methods are in good condition. Of 42 ties 
immersed for 48 hours in Beaumont crude oil, 40 were removed 
in September, 1904, being rotten. Of 100 immersed in spirittine, 
80 had been removed up to September, 1904. Of the 93 untreated 
long leaf pine ties, 85 were removed in November, 1904. Of 100 
short leaf pine ties untreated, 55 had been removed up to Feb- 
ruary, 1905, being rotten, while of those still in track only 13 are 
reported as being in good condition. Of 101 hemlock ties, un- 
treated, all were romoved in September, 1904, being rotten. Of 
100 beech ties, 97 have been removed, being rotten. In all of the 
above cases the ties treated by the zinc chloride, the Wellhouse 
and zine creosote (two-injection) processes have given good 
results, except in the case of certain ties treated with the zinc 
creosote, which were badly overheated in steaming and which 
have gone to pieces therefrom. The ties treated by the Hassell- 
man process have given, in general, unsatisfactory results. The 
ties which have shown the best results by this treatment have 
been the white oak and the long leaf pine, both of which are sup- 
posed to give good results without treatment. It will be remem- 
bered that it is claimed these ties given the Hassellman treat- 
ment were not properly treated. What bearing this may have 
on the results is unknown. The only ties treated with spirittine 
besides the loblolly previously mentioned, were 100 long leaf 
pines, of which seven show decay, one is badly split, while the 
rest are in good condition. 2 

The committee has thought is desirable to attempt the prepa- 
ration of general specifications covering the various kinds of 
treatment and submit these specifications for the consideration 
ef the association. It is not asked that they be adopted, as it 
is believed it will be wiser to have them thoroughly considered 
and discussed before this is done. The committee has not writ- 
ten specifications for all forms of treatment, confining them- 
selves to those regarding which they have some knowledge and 
which were neither secret nor patented. In some respects the 
committee recognizes the specifications could be made more com- 
plete. It has been our effort, however, to write a specification 
which shall be reasonable and which we can reasonably hope may 
be generally adopted. As an appendix two letters are printed— 
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one from a member of the committee who was unable to be larly red oak and beech ties, must be piled in close piles on well 


present at the last meeting, containing some criticisms and sug- drained ground, to prevent checking. 
gestions, and another from Mr. J. Kruttschnitt. ;’ _ Ties shall be cut, as far as possible, in the winter period; 
CONCLUSIONS. ; that is, from October to March. 

Your committee submits the following conclusions: nt SPECIFICATION FoR DatInG NAlII 
(1) That the specifications for ties, as amended, be ap- “4 The nail shall ‘" er das ad ee : 

sina. Pgs nr shal 7 M%4 inch in diameter, 2% inches in length, 
(2) That the definitions submitted herewith be adopted. r a ‘ Rage od rane diameter, having mange therein — 
(3) That the specifications for dating nail be approved. ; ae aa Pa the year; the figures to be 3 inch in length 
(a) ‘Thet the vale: for te snconde be suncoved. H = repressec into the head 1-16 inch, made of iron or steel, 
(5) That the standard tie be 7 inches by 8 inches by 8 feet. 5 8° — with a coating of zinc, evenly and uniformly applied, 
(6) That the specifications for tie treatment be discussed and ,°° os will adhere firmly to the surface of the steel. 

cal deadl Gal he ox, a cet miaes hag aaa ee, * Any specimen shall be capable of withstanding the following 
eC test: The sample shall be immersed in a standard solution of 


B. Cushing, general superintendent, La. & Texas Lines : 
: : Cee ee ' 1 ge e ”©§6©— OO pper Gillphate doronest Bo *n removed, immediate 
Southern Pacific Company, New Orleans, La., chairman of com- ee ne minute and then removed, immediately 
- washed in water thoroughly and wiped dry. This process shail 


nfittee. ere oe, | be repeated. If, after the fourth immersion, there is a copper 
SPECIFICATION FOR TIES. ' colored deposit on the sample or the zinc has been removed, the 
RECOMMENDED STANDARD SPECIFICATIONS. — which the sample was taken shall be rejected. 
mt ‘ ‘ ee ae ‘ ae 1e standard solution of copper sulphate shall consist of a 
rhe following woods may be used for tie timber without any solution of 34.5 parts of crystalized copper sulphate in 100 parts 
ce — of water. This solution will have a specific gravity of 1.18§ at 70 
' hite ote tam a aia degrees Fahrenheit. While a sample is being tested, the tem- 
“lta lea strict, ete pire = w perature of the standard solution shall at no time be less than 
i aaa the white cypress. 60 degrees Fahrenheit nor more than 70 degrees Fahrenheit. 
dw ; ; 
White cedar. RULES FOR TIE RECORDS. 
Chestnut. _ Section foremen will be provided with daily record blanks hav- 
Catalpa. ing space for each day of the month to record the ‘number of 


Locust, excepting the honey locust treated ties put into track that day and the number taken out 
Walnut. the same day, the latter being according to the cause necessi- 
Black cherry. tating their removal, whether rotten, broken, burned or rail cut. 
The following woods shall preferably not be used for -tie They must also show the year in wrich these ties were treated, 
timber without a preservative treatment approved by the pur- as indicated by the stamp’ and by the dating nail. The section 
foreman must make these records each day, and at the end 


chaser : 
Red oak family. of each month the daily record must be forwarded to the proper 
Beech. superior officer. If no treated ties have been taken out or put 
Elm. into track during the month, section foremen must so note on 
Maple. report. 
Gum. Treated ties already in track, but taken up and relaid on 


Loblolly, short, leaf, lodgepole, western yellow pine, Norway. — another part cf the same .section, need not be inserted on this 
North Carolina pine and other sap pines. report as ties taken out or put in. 
Section foremen must see that a dating nail is driven in the 


Red fir. 

Spruce. upper side of every treated tie when it is first laid in the track, 
Hemlock. about 10 inches inside of the rail and on the line side of the 
Tamarack. track. The tie shall be laid with the end having the year stamp 


All ties must be well and smoothly hewed or sawed out of — on it on the line side of the track. A supply of these nails must 
straight, growing timber of specified dimensions and out of wind, pe carried on the hand car whenever any ties are to be laid, and 
sawed ends, with straight and parallel faces, the minimum width — dating nail must be driven the same day the tie is put in. 
of either face to be not less than that given in the table of dimen- Foremen must be especially careful to see that neither they 
sions. All ties must have bark entirely removed before being nor their men injure or destrop the marks or nails intended to 
delivered on the company’s ground. Ties shall be free from — jdentify the ties. 


splits, shakes, loose or decayed knots or any other imperfections At the end of each year all dating nails for that year remain- 
which may impair their strength or durability. ing on hand and unused must be returned to the storekeeper 
DIMENSIONS. and requisition made for a new supply stamped with the following 

Except in pole ties with rounded sides, or in half round ties, year. 


It is recommended that, in addition to the use of the dating 
nail, each tie be stamped at the treating plant, before treatment, 
with the year, and, preferably, be stamped on both ends. 


none shall be less than 8 inches in width of face, and in no tie 
shall the thickness be less than 6 inches. A variation in size 
will be permitted of 14 inch over in thickness, 2 inches over in 


width and 1 inch over in length. SPECIFICATIONS FOR TIE TREATMENT. 
In pole ties with rounded sides and half round ties, the width GENERAL REQUIREMENTS. 
of face may be less than that given in the table of dimensions ai nc ae - : soli — 
below. but the least area of cross section shall be not less than No ties shall be treated earlier than 90 days after cutting 
, cet and piling in open spaces to season, if of pine, or 120 days if of 
eT er Te oak, and for other timbers for such period as is necessary to 


= — bring them to a corresponding degree of seasoning. If this is 
done prior to receipt at the treating works, ties may be loaded 

















| Thickness by Width of Face. | Length. 

Class, [= | eS a ee oe direct from the cars to the trains; otherwise they must be un- 

| Inches. | Feet. | Feet. Feet. : : Pecteiey cee 6 ' 
‘ ad Sots oaded on the ground, stacked in piles 8 feet square, with two 
of ee AD | 8 | 8% 2 ties only in bottom layer and two and seven in every alternate 
Ss J ee i ae 8% 9 ayer, except the top one, which shall be laid close with an 
. | nsec zx 3 —— | —_—3-— b— a —-———5— extra tie under one end to form a rain shed. The outside ties 
—4 ag — z ——< —_— aa ees in each layer shall be placed on edge to provide an air space 
| __— above each layer. The piles shall be placed 10 feet centers in one 


the area corresponding to the tabular dimensions, and in no case 
shall the width of face be less than 6 inches. 

Ties which are to be delivered along the right of way of the 
railroad must be piled at station yards or at points between 
stations designated in the contract, not less than 10 feet from the 
nearest rail, each pile to be of either 25 or 50 ties, built with two ; ) ; ; 
ties on the ground and above in alternate courses of seven and conform to the requirements of the tie specifications as to shakes, 
two except the top, which shall be placed to form a watershed. checks, ete. All ties which show signs of checking should be 
Each pile must be plainly marked with the owner's name and provided with some means for preventing further checking, either 
date when piled. Three feet of space must be left between piles by means of “S” irons, bolts or other device, in order to prevent 
to allow easy inspection. Sawed ties must be piled separately further checking during and after treatment, which would be 
from hewed ties. liable to render the tie worthless. .W heer ties are to be adzed 

All rejected ties must be removed from the company’s right or bored for subsequent insertion of tie plates or screw spikes, 
of way within 10 days after notice is given. such adzing and boring should in all cases be done before treat- 

Ties treated with a water solution, like zinc chloride, particu- ment. 





direction and 9 feet centers in the other direction. When so 
stacked ties shall be allowed to season for a time at least suffi- 
cient to make up the 90 and 120 days required, or other time 
necessary to thoroughly air season. Ties treated in the same run 
shall be as nearly as possible uniform in kind and degree of sea- 
soning. No ties should be put into the cylinder which do not 
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Fig 1—Puminc Diacram ror Firty Tits. 

When in condition to treat, the ties shall be placed in the 
cylinders, the door closed and live steam admitted at such rate 
as to secure 20 pounds of steam pressure within 30 to 50 minutes, 
as shown by gauge connected to the cylinder. This pressure 
shall be maintained for periods varying from one to five hours, 
depending upon the character of the timber and its condition, 
but the pressure as indicated on the gauge shall at no time be 
allowed to exceed 20 pounds. Where the timber is absolutely 
air seasoned and it is possible to secure the desired penetration 
without steaming, this may be omitted entirely subject to the 
approval of the purchaser. During the time of steaming a vent 
shall be kept open in the bottom of the cylinder or in the 
drain therefrom to permit the escape of air and the condensed 
water in the cylinder. 

When the steaming is completed the steam shall be blown 
off and a vacuum of not less than 24 inches of mercury produced, 
if the works are located at sea level, or a corresponding degree 
of vacuum produced at higher altitude.* 

ZINC CHLORIDE TREATMENT. 

This vacuum shall be maintained for at least one-half hour, 
at the expiration of which time zinc chloride shall be admitted 
without otherwise breaking the vacuum; a pressure of 100 pounds 
per square inch applied and maintained until the desired absorp- 
tion is obtained. The amount of solution injected shall be equiv- 
alent to one-half pound of dry soluble zine chloride per cubic foot 
of timber. The solution shall be as weak as can be used and 
still obtain the desired absorption of zine chloride, and shall not 
be stronger than 5 per cent. The solution shall be heated to a 
temperature of not less than 140 degrees before admission to the 
cylinder.. If the cylinders are provided with steam coils, steam 
pressure. ‘shall be maintained in these coils during treatment. 

The zinc chloride used shall be as free from any impurities 
of any kind as is practicable, being slightly basic, absolutely free 
from free acid, containing not more than .025 of I per cent of 
iron. The amount of chloride specified to be injected shall be 
of soluble zinc chloride only. The amount of solution absorbed 
shall be determined by calculation based on the gauge readings 
of the tank holding the supply of solution. The strength of the 
zine chloride solution must be carefully controlled froni time 





*The general requirements above apply to each of the fol- 
lowing treatments. If used in specifications for the purchase of 
ties or for treatment, these paragraphs should be followed only 
by the particular treatment required. 
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to time by hydrometer reading. Borings should be taken from 
time to time from at least six ties treated in the same run, and a 
determination of the actuel zinc chloride according to the standard 
method should be made. The holes made in taking these bor- 
ings to be plugged tightly and completely with creosoted plugs. 


ZINC TANNIN TREATMENT. 

This vacuum shall be maintained for at least one-half hour, 
at the expiration of which time zinc chloride shall be admitted 
without otherwise breaking the vacuum; a pressure of 100 pounds 
per square inch applied and maintained until the desired absorp- 
tion is obtained. The amount of solution injected shall be equiv- 
alent to one-half pound of dry soluble zine chloride per cubic foot 
of timber. The solution shall be as weak as can be used and 
still obtain the desired absorption of zinc chloride, and shall not 


‘be stronger than 5 per cent. The solution shall be heated to a 


temperature of not less than 140 degrees before admission to 
the cylinder. If the cylinders are provided with steam coils 
steam shall be maintained in these coils during the entire treat- 
ment. 

After the required amount of zine chloride has heen injected 
this solution shall be run off and the ties allowed to drain for 
15 minutes. The chloride draining off shall be blown or run 
off and a 2 per cent solution of tannic acid, made by mixing 
6 2-3 pounds of 30 per cent extract of tannin with 100 pounds of 
water, run in, and a pressure of 100 pounds produced and main- 
tained one-half hour. This shall then be run off, a 1 per cent 
solution of glue (made by dissolving 2.1 pounds of glue con- 
taining 60 per cent gelatine in 100 pounds water) shall be 
admitted to the cylinder and a pressure of 100 pounds produced 
and maintained for one-half hour. Care shall be taken to main- 
tain the solution containing the glue and tannic acid up to their 
original strength in these elements. 

The zinc chloride used shall be as free from all impurities of 
any kind as is practicable, being slightly basic, absolutely free 
from free acids, containing not more than .025 of I per cent iron. 
The amount of chloride specified to be injected shall be of 
soluble zinc chloride only. The amount of solution absorbed 
shall be determined by calculation based on the gauge read- 
ings of the tanks holding the supply of solution. The strength 
of the zinc chloride solution must be carefully controlled from 
time to time by hydrometer readings. Borings should be taken 
from time to time from at least six ties treated in the same 
run, and a determination of the actual zine chlorides according 
to the standard method should be made. The holes made in 
taking these borings to be plugged tightly and completely with 


creosoted plugs. 
CREOSOTING.. 


This vacuum shall be maintained for at least one-half hour, 
at the expiration of which time dead oil of coal tar shall be 
admitted without otherwise breaking the vacuum; a pressure 
of 100 pounds per square inch applied and maintained until 
the desired absorption is obtained. The amount of dead oil 
to be injected shall be that provided for in the contract for ties; 
suggested to be 10 pounds per cubic foot. The dead oil shall 
be heated to a temperature of not less than 140 degrees before 
admission to the cylinder. All cylinders must be provided with 
sufficient steam coils to fully maintain this temperature during 
injection, steam pressure being maintained in these coils also 
during vacuum. The dead oil shall comply with the standard 
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Diagram showing loss in weight of 7x8x8 sawed ties piled. at Belle- 
mont, Arizona. for seasoning. Wood—Mountain pine, piled 1x11, April 
cut. Heavy rains almost every day during August and up to middle 
of September. 


Diagram showing loss in weight of 7x8x8 sawed ties piled at Belle- 
mont, Arizona, for seasoning. Wood—Mountain pine, piled 1x11, June 
cut, taken out of same car as Fig. 3. 
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Diagram showing loss in weight of 7x8x8 sawed ties piled at Belle- 
mont, Arizona, for seasoning. Wood—Mountain pine, piled 12x12, edged: 
June cut, taken out of same car as Fig. 2. Showers nearly every day 
from latter part of July to middle of September. 


specifications therefor, as determined by standard methods of 
analysis. The amount of oil absorbed shall be determined by 
calculation based upon gauge readings taken before the introduc- 
tion of the oil into the cylinder and after forcing back the oil 
after treatment. 

All oil shall be analyzed when received at the works; these 
samples being taken in the manner prescribed by the specifica- 
tions for oil. At least once during each week samples of oil shall 
be taken from the cylinders during the treatment and analyzed 
to determine if the water in the oil exceeds the limit in the speci- 
fications. If so, a correspondingly greater amount shall be in- 
jected. If this amount of water exceeds 10 per cent, steps shall 
be taken before it is used to remove the water, so as to bring 
the oil within the limits of the specifications, 

WELLHOUSE TREATMENT, 

This vacuum shall be maintained for at least one-half hour, 
at the expiration of which time zinc chloride containing one-half 
of 1 per cent of blue shall be admitted without otherwise break- 
ing the vacuum; a pressure of 100 pounds per square inch ap- 
plied and maintained until the desired absorption is obtained. 
The amount of solution injected shall be equivalent to one-half 
pound of dry soluble zinc chloride per cubic foot of timber. The 
solution of zinc chloride shall be as weak as can be used and 
still obtain the desired absorption of zine chloride, and shall not 
be stronger than 5 per cent. The solution shall be heated to a 
temperature of not less than 140 degrees before admission to 
the cylinder. If the cylinders are provided with steam coils, 
steam pressure shall be maintained in these coils during the 
entire treatment. 
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After the required amount of zine chloride and glue has 
been injected this solution shall be run off and ties allowed to 
drain for 15 minutes. The chloride and glue draining off shall be 
blown or run off and a one-half of 1 per cent solution of tannic 
acid run in, and a pressure of 100 pounds produced and main- 
tained 1% hours. Care shall be taken to maintain the solution 
containing the blue and tannic acid up to their original strength 
in these elements, 

The zinc chloride used shall be as free from any impurities of 
any kind as is practicable, being slightly basic, absolutely free 
from free acid, containing not more than .025 of 1 per cent of 
iron. The amount of chloride specified to be injected shall be 
of soluble zinc chloride only. The amount of solution absorbed 
shall be determined by calculation based on the gauge readings 
of the tanks holding the supply of solution. The strength of the 
zinc chloride solution must be carefully controlled from time to 
time by hydrometer readings. Borings should be taken from 
time to time from at least six ties treated in the same run, and a 
determination of the actual zinc chloride according to the stand- 
ard method should be made. The holes made in taking these 
borings to be plugged tightly and completely with creosoted plugs. 


TWO-INJECTION ZINC CREOSOTE. 


This vacuum shall be maintained for at least one-half hour, 
at the expiration of which time zine chloride shall be admitted 
without otherwise breaking the vacuum; pressure applied and 
maintained until the desired absorption is obtained. The amount 
of solution injected shall be equivalent to 3-10 pound of dry sol- 
uble zinc chloride per cubic foot of timber. The solution shall 
be as weak as can be used and still obtain the desired absorption 
of zine chloride, and shall not be stronger than 5 per cent. The 
solution shall be heated to a temperature of not less than 140 
degrees before admission to the cylinder. 

The solution of zinc chloride shall then be run out and dead 
oil or coal tar immediately admitted to the cylinder, pressure 
applied of 100 pounds per square inch and oil injected into 
the ties to the average of 3 pounds of oil per cubic foot of tim- 
ber. The oil shall be heated to a temperature of not less than 
140 degrees before admission to the cylinder. All cylinders must 
be provided with sufficient steam coils to fully maintain this tem- 
perature during injection, and steam shall be maintained in the 
coils also during injection of the zine chloride and during 
vacuum, The dead oil shall comply with the standard specifica- 
tions therefor, as determined by standard methods of analysis. 
The amount of oil absorbed shall be determined by calculation 
based upon gauge readings taken before the introduction of the 


‘oil into the cylinder and after forcing back the oil after treat- 


ment. 

All oil shall be analyzed when received at the works, ‘these 
samples being taken in the manner prescribed by the specifica- 
tions for oil. At least once during each week samples of oil 
shall be taken from the cylinder during treatment and analyzed 
to determine if the water in the oil exceeds the limit in the 
specifications. If so, a correspondingly greater amount shall 
be injected. If this amount of water exceeds 10 per cent, steps 
shall be taken before it is used to remove the water so as to 
bring the oil within the limits of the specifications. 
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Fic. 4-A—-Fifty hewn mountain pine ties, seasoned in yard three months; drained five hours after treatment, and before weigh 


ing. 


Weight: before treatment. 2.642 Ibs.; after treatment. 5,015 Ibs.; incresse in weight, 90 per cent.; 18 ties piled 2x7 
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APPENDIX. 

Mr. J. Kruttschnitt (Union Pacific and Southern Pacific—by 
letter) :—I have read over with some care the proposed specifica- 
tions for treating timber with zinc chloride and dead oil of 
coal tar, and the following suggestions occur to me: 

I think some stress should be laid on the fact that no one 
method of treatment can be prescribed that will suit all kinds 
of timber; different woods require entirely different  treat- 
ment, as is evidenced by the fact that we are not able to adopt 
a standard treatment that will do for all our lines; for instance, 
for the Wyoming mointain or lodgepole pine and for the Louisiana 
and Texas yellow pines we prescribe 90 days for air seasoning 
and find that this reduces the time of treatment and is in every 
way beneficial, while on the Pacific coast it is found that the 
Douglas fir, which we use to a great extent for tie timber, takes 
the treatment best without seasoning. 

We doubt whether bolts, “S” irons or other devices will be 
of any benefit to prevent ties that are badly checked from check- 
ing further. We think the specifications should be rigidly en- 
forced and would not attempt to treat badly shaken. or checked 
ties. 

All machine work to be done on timber should, without doubt, 
be done before treatment. 

We have found it best at all of our works to apply a vacuum 
before admitting live steam. We think it promotes the seasoning 
of the timber by removal of the fermentable sap, the retention 
of which serves to promote decay. 

We raise the steam pressure to 25 pounds, but prefer to 
specify the temperature above which the timber shall not be 
heated rather than the steam pressure. 
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obtained for correction. The apparent injection of both zinc 
chloride and creosote may be simply evidence of compression of 
bubbles of air, gas, etc., in the timber. 

[ quote clauses of our specifications bearing on this subject: 

“At regular intervals of about 30 days du1ing operation and 
whenever there is a change in the character of the timber to 
be treated make a coefficient for the measuring tank as follows: 

“When injecting, pump from the measuring tank into the 
retort the exact net number of inches theoretically required 
for the timber, without coefficient of any kind; let off pressure 
from bottom of retort through a pipe into and over top of 
measuring tank; note exact inches-returned; subtract this from 
the theoretical number of inches. This gives the inches remain- 
ing in the retort. Then the ratio of 100 times the inches flowing 


_ back to the inches remaining gives the percentage to be added, 


in every case, to the theoretical inches required. Example: 
60 inches required theoretically ; 
12 inches flowed back; 
— 100xX12 
48 inches remaining ; then -—-— = 25 per cent., the coefficient 
48 


required. This coefficient is the addition to be made to the 
theoretical amount to be pumped from the measuring tank into 
the timber. 

“This must be corrected at. intervals not exceeding two 
days (preferably each day at noon) by taking stock of material 
used in a given interval and the amount of timber treated in the 
same interval. These pounds of preservative material, divided 
by the cubic feet of timber treated, should correspond to the 
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Fic, 5—Fifty hewn mountain pine ties made Nov. 28, 1904, received and weighed Dec. 7, 1904. 


We have found with Pacific coast timbers that they are not 
injured if the (upper grade of) temperature be limited to 
280 degrees Fahrenheit, and the eastern yellow pines are not 
injured if the temperature be limited to 250 degrees Fahrenheit. 

We use a pressure of 125 pounds to 145 pounds per square 
inch for forcing the chloride into the ties. 

We use only one-half the amount of dry chloride per cubic 
foot (our specifications call for one-quarter pound) that the 
committee recommends, and we never allow the solution to go 
as high as 5 per cent. Our standard solution is 1.7 per cent. 
and we do not permit it to rise above 2.5 per cent. as a maximum, 

While the heating of the solution is all right, we see no 
reason in burnettizing why the cylinders should be provided 
with steam coils. It is an added expense and an added device to 
rust out and be corroded by the chloride of zine. 

Creosoting—The amount of creosote per cubic foot of tie 
seems to us ample. While we do not use this treatment for ties 
we have used it extensively for trestle timbers and bridge ties, 
and have never had any trouble with timber impregnated with 
this amount of oil. We heat the oil rather higher than the com- 
mittee recommends before admission, using a temperature of 
from 170 to 180 degrees Fahrenheit. 

The method of measuring the solution absorbed, by gauge 
readings on the tank holding the stock supply of the solution, 
is fallacious, unless the coefficient of the measuring tank is 


ee 


Weight 11,925 lbs.; piled 8x8 edged 


amount of preservative per cubic foot desired.” 

In creosoting, the individualities of the timbers treated must 
be consulted. The method given in the proposed specifications 
is that long in use in the East, but it is absolutely inapplicable 
to Douglas fir. ' 

With Douglas fir our standard method of treatment is to run 
the trucks into the cylinder, close the door, fill with creosote 
(120 degrees to 140 degrees Fahrenheit), open up the vents and 
allow the vapors to pass out under atmospheric pressure through 
the condenser, which is only for use in measuring the rate of 
vaporization and recovering a certain amount of light oil which 
is carried over mechanically during the process. When the tim- 
ber is properly dried fill the tanks with creosote, close the vents 
and put on pressure, injecting oil from the measuring tank. 

At our works in Texas we use the method outlined by the 
committee, heating the oil up to 170 or 180 degrees Fahrenheit 
before admission. 

A standard analysis for the oil is much to be desired, but 
we do not know that there is one. 

Mr. E. O. Faulkner (Santa Fe—by letter) :—In regard to the 
proposed specifications governing method of piling ties before 
treatment, as also the several different forms of the treatment 
itself—it seems to me the committee is undertaking quite a task 
in attempting to frame specific rules governing these matters 
in such a wide territory as that covered by the association, and 
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they probably will not be followed excepting where they agree 
with local conditions or practice. 

Take the question of piling ties to start with; we have given 
some attention to this matter, and for that reason fully realize 
its importance, but find that for the climate and woods of 
eastern Texas, where the rainfall is heavy and at cert: lin: seasons 
of the year the atmosphere very warm and humid, the form most 
suitable there is not suited to the climate and woods of the 
Rocky Mountain region. In East Texas our ties are hauled to 
the right of way, inspected and brought into the Somerville 
storage yard as quickly as possible after making, and there 
piled on the 1 by 8 plan, so as to give the best opportunity 
for quickly drying out and for the rain to fall off. We tried the 
same plan in New Mexico, but found the hot “ae and dry air 
seasOned the outside of the ties so fast that they checked bs idly, 
so we make piles 7 by 7, with the outside ones cn edge where 
the shape will permit, just as suggested. In the case of cypress 
ties we pile them as solid and close as possible in order to 
hold the water or sap in the wood. As to the time of drying 
this, too, depends scmewhat on local conditions, Accompanying 
this letter are some blue prints of ties we have been testing for 
piling and length of time in seasoning before and after treatment 
(burnettized) at Bellemont, Ariz. On Fig, 4 the difference 
is shown between the time of seasoning in the summer months 
as compared with the winter, where the ties cut in June had lost 
33.1 per cent. of their weight in the first 30 days, and in the 











where the ties were allowed to properly dry out before insertion, 
the damage from corrosion was scarcely noticeable, but where 
the contrary was the case, then some corrosion took place; but, 
even then, nothing like so serious as to give concern. The 
doctors said that for certain chemical reasons this could not be, 
but as I produced both corroded spikes and the plates I heard 
no more about it. Now that so many roads are using burnettized 
or Wellhouse ties, special attention should be called to the neces- 
sity of seasoning after treatment, even if more ties are ordered 
to admit of this, as | believe it would pay good interest on the 
investment. 

Now as to treatments; as the committee knows, we are 
adopting the Rueping process at Somerville, while continuing 
burnettizing in New Mexico and Arizona. We use half a pound 
of dry zinc chloride to the cubic foot; the Southern Pacific 
uses a quarter of a pound; the Union Pacific four-tenths; the 
Great Northern, I believe, something over a pound. I hardly 
think these roads will change their methods simply because the 
committee says half a pound is the correct quantity. If the com- 
mittee is going into this subject, I would suggest that it be in 
the nature of a recommendation rather than as an absolute 
proposition, as being more likely to produce results, but if it does 
not, then the committee is in a better position than otherwise. 
Twenty pounds steam pressure is provided for; where cylinders 
are well jacketed this may be sufficient, but where they are not 
1 think allowance should be made for local conditions, outside 
temperature, etc. From cne to five hours’ steaming is laid down, 
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hic, i ..—F itty hewn native pine ties made June 2, 
1905; unloaded and weighed June 6, 1905 


weight, 11,914 lbs.; piled 7x7 Ibs.; piled 7x7; (sent inas green Ties.) 


next 90 the total additional loss in weight was only 1.6 per 
cent. In Figs. 5 and 6 I do not think we got absolutely green 
ties. Now compare these with Fig. 3 for tigs cut in December, 
and it will be seen that they were held six months before the 
loss in weight equaled 30 days in Fig. 4, and, further, that until 
the warm spring days practically no decrease in weight occurred 
after the first month. The prints have not been carried past 
October, but there is sufficient on them to show the different con- 
ditions that govern in this country of ours, and, in my opinion, 
each one must work out his own salvation, as we are trying to 
do. It is not much trouble or expense to make these tests, and 
they beat working in the dark, I think if the committee will urge 
and encourage the officials of roads in different parts of the 
country to do a little investigation on their own account, it may 
in the end produce better, if not quicker, results than trying to 
get them to adopt something which may not fully suit their 
conditions and concerning which they really do not apprecfate 
the importance. 

Before discussing the various treatments, let me say there 
is one feature the committee has not touched upon that I think 
is equally if not more important than the seasoning ahead of 
treatment, and that is the seasoning after treatment where a 
water solution is used. If we expect the best results out of 
treated inferior woods we must give them a fair show, and 
this is not done by putting them in the track just as soon as 
they are received after treatment, when they have probably 
70 or more pounds of water in each tie, and when some of 
this water will squirt out as the spike is driven. What can 
one expect from a soft pine tie under such conditions, but rail 
cutting loose and damaged spikes and unsatisfactory service? A 
year ago one of the leading roads in the West wrote our people 
in Chicago they had noticed our treated ties were corroding 
spikes, and asked for our experience; the matter was referred 
to me, and after full investigation, I reported that, in my opinion, 


Fic 7—Fifty hewn ties; loaded July 8, 1905; re- Fic. 8—Fifty hewn native ties load- 
ceived and weighed July 12, 1905; weight 9,352 ed August 3, 1905, received and 


weighed August 8, 1905; weight 
11,184; piled 7x7 (shipped green) 
Would this be sufficient in the case of Oregon fir? I do not 
know, and have asked the government officials if they have any 
tests on Pacific coast timber, but they say not. The period 
covers the time of our steaming, as we pile the timber long 
enough for good seasoning beforehand; but, as I said before, 
have also shown there are portions of the year where 90 days 
does not accomplish much. The committee also stipulates that 
the sclution should be heated to 140 degrees. Is there any special 
significance in this temperature, or is it simply such as might be 
expected to accomplish results? It is possible in some of the old- 
est plants there are no heating coils in the cylinders, neither ther- 
mometer flanges nor sap drums, and I believe the committee 
should recommend that in any new plants hereafter put up these 
appliances should certainly’ be provided; it would probably be 
done in any case, and this would emphasize the importance. 
Creosoting Treatments——One hundred pounds pressure is re- 
quired; this is seldom necessary in the case of loblolly pine with 
1o-pound treatment, as the wood will take up almost that quan- 
tity under the vacuum; it would be better to say the pressure 
must be continuous and such as will give the desired absorption. 
I also think the timber should stay in the cylinder long cnough 
after treatment to take care of the drip, and that the final gauge 
reading should not be taken until after this has been forced back. 
I would not aliow anything like 10 per cent. water in the oil be- 
fore having steps taken to reduce it. I believe with proper ap- 
pliances it is quite possible to keep it out, and for this purpose 
would require a sap drum under the cylinder to take care of any 
water or condensation at the end of steaming and vacuum per- 
iods. I think the working temperature of 140 degrees is too low 
and that it should be at least 175. I saw a sample of oil sent in 
by a treating plant for analysis, which showed that it began to 
solidify at 153, it being fully liquid at 160. I know this is an ex- 
treme case, but I think 140 is too low. Again, in creosote, where 
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the treatment is in weight per cubic foot and the tank gauge 
shows gallons, the weight of the oil per gallon is an important 
feature, especially at creosote expands, so that a gallon at a low 
temperature weighs more than it would at a higher temperature ; 
sometimes more than half a pound difference, which, on a Io- 
pound treatment, equals 5 per cent. In our commercial treatment 
we, therefore, require the temperature of the oil to be taken at 
time of forcing it into wood and after forcing back; then. strike 
an average of the two in case there is any appreciable difference. 

Mr. H. B. Safford (Illinois Central—by letter) :—I have giyen 
the subject of proper size and spacing of track ties very careful 
consideration, and endeavored to find some formula or basis for 
determining the proper spacing of ties, with due consideration 
to the various types of ballast, wheel load and the economical 
maintenance of good line and surface. 


Unfortunately, no data seems to exist to show the support-, 


ing power of ballast per unit of area, neither is there much defi- 
nite data to show the economical spacing of ties, as far as actual 
track maintenance is concerned, although this has been a very 
much discussed subject among railroad people, and I think we 
will, therefore, have to take the practice of a long period of time 
upon our high-class tracks as a basis and assume a certain num- 
ber of ties per rail, on good, well drained ballast, as a proper 
condition, taking as this basis the average practice of the more 
important railroads, 

An investigation which the committee made last year devel- 
oped that the general practice was about eighteen 6 by 8 by 8 ties 
to the 30-foot rail, which means a spacing of 20 inches between 
tie centers. This spacing may be a trifle greater than some of 
the heavy tonnage railroads are using, but it will be recalled 
that our investigation showed this size of tie and spacing was 
being used on some of the heavy tonnage roads. I think we can 
safely assume therefore that the above is a safe basis for analysis 
to arrive at sonte comparative figures. The three features to be 
considered in this analysis are: 

(1) Proper width of tie for bearing surface under the rail. 

(2) Supporting strength of roadbed. 

(3) Proper spacing for economical tamping. 

The first feature is admissible of considerable discussion, but 
into it is brought the crushing and breaking strength of the 
various types of wood, and this introduces so many values into 
the problem, as far as strength only is concerned, that it would 
be hardly possible to consider this, and we are forced to rely upon 
common practice and assume the 6 by I8 tie is sufficiently strong 
—as I believe it has always proved to be—for our heaviest wheel 
load. I think we can assume that we could stand even a nar- 
rower tie with safety, but the tendency is to increase, rather 
than decrease, the width, up to the point where thorough tamp- 
ing would be difficult. 

The second feature, that of supporting strength of roadbed, 
is readily determined, and it will be found that, with from 
8 to 12 inches of ballast and assuming the ballast is tamped 
for a distance of 18 inches on either side of the rail and distrib- 
utes the load at an angle of 45 degrees to the roadbed below, 
that a maximum load of 15 tons per wheel would cause a max- 
imum load on the roadbed of 1.10 tons per square foot. This is a 
low unit for supporting strength of good clay and loam, but on 
account of the inferior character of material frequently found in 
the roadbed, we are obliged, of course, to assume a very low 
value for bearing strength. It can be assumed that track sur- 
faced on dirt above the natural roadbed would transmit the load 
to the roadbed through the dirt upon which the tie is tamped in 
about the same manner that it would be transmitted through the 
ballast, and the character of ballast can, therefore, be eliminated 
and for the purpose of this discussion be considered only as a 
means of keeping good line and surface with the least cost 
and causing a rapid drainage of water falling thereon. 

The third feature, that of proper spacing for economical tamp- 
ing, is one that has considerable bearing, and yet its value does 
not vary with the different character of rail and roadbed, as it 
is largely a matter of convenience in handling tools and getting 
the entire surface of the tie tamped, and the necessity for tie 
spacing, as far as this feature is concerned, is the same for all 
character of ballast and all sizes of rail. It would seem, there- 
fore, that we must, in order to eliminate as many factors as 
possible, come down to the consideration of rail section and 
wheel load, and for the purpose of comparison I have worked up 
the spacing on the following basis, assuming three different 
characters of railroads, as discussed at previous meetings, viz.: 

(1) Maximum axle load, 18 tons on 56-pound rail. 

(2) Maximum axle load, 22 tons on 65-pound rail. 

(3) Maximum axle load, 30 tons on 85-pound rail. 

Taking the matter of fiber stress of the rail, it is found that, 
upon the assumption that the spacing of 18 ties to the rail is 
correct for Class 3, the spacing for the other two classes would 
be 23 for Class 1 and 20 ties for Class 2, or 145-16-inch and 
17%4-inch centers. This shows up one of two things: Either 
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that we are using too many ties per rail for our high class track, 
or not using encugh for our low class track. Without consider- 
ing any other feature, this comparison should be correct, but into 
the discussion must be introduced the question of cost of main- 
tenance or, briefly, section force and speed of trains and the 
character of track to be maintained as far as line and surface 
are concerned. 

It is, of course, not the experience of any of us that the tie 
spacing computed on the above basis is necessary, and little value 
would seem to be attached to such a result, because we know 
that we do maintain low grade track on 18 and 19 ties per 30-foot 
rail. The result, therefore, has largely shown us that, while for 
uniform speed conditions and other conditions entering into 
economical maintenance we should maintain a different spacing, 
and that we could safely reduce the number of ties per rail under 
our heavy tonnage, it would not seem desirable to do so. The 
result does show us that we have been working on the safe side 
on our tie spacing for our high grade track, and it would seem 
as though we could safely recommend a reduction of ties per 
unit of length for such track and establish more nearly a rela- 
tionship between the various classes of track, as shown by results 
above determined. 

I am inclined to think that, even with the inferior character 
of track, it might represent a saving to get a tie spacing of 
20 ties for 30-foot rail, and that a better arrangement all around 
might be a spacing of 17, 19 and 20 for the three classes of track. 

It seems to me we cannot, with any practicability, introduce 
any more elements into the problem, as we will find ourselves at 
sea when it comes to reconciling them as far as trying to 
establish a formula that will take all these features into con- 
sideration, and that about all we can safely consider is rail 
strength and supporting strength of roadbed. 

Mr. Curtis, vice chairman of ‘he committee, submitted the 
report saying that they are also submitting for discussion, not 
for adoption, specifications for the various treatments of ties. 

President Kelley announced that the committee added under the 
heading “Specifications for Ties” and after the word “cypress” 
“excepting white cypress.” After the word “locust,” “excepting 
the honey locust.” They also cut out from the table of dimen- 
sions, the sizes F and C, which appear in the last annual pro- 
ceedings. There is also one paragraph inserted in the original 
specifications which the association has not acted—“ties treated 
with a water solution like zinc chloride, particularly red oak 
and beech ties, must be piled in close piles on well drained 
ground, to prevent clucking.” 

Mr. C. H. Ewing objected to adopting a standard tie 7 in. x 
8 in.x8 ft. simply because of increased price. He was of the 
opinion that with heavier equipment the size of the tie should 
be increased instead of decreased. 

Mr. A. K. Shurtliff did not see why they should liave a stand- 
ard tie any more than a standard weight rail. 

Mr. Samuel Rockwell thought that ties 7 in. x 10 in. x8 ft. 6in. 
were not too large. 

Mr. G. B. Woodworth called attention to the fact that a tie 8 
ft. 6 in. has equal bearings on both sides of the rail which does 
away with the track getting “center bound.” He fotind that a 
tie with 8 in. face gave the best results on account of it being 
easier to tamp. 

Mr. Rockwell called attention ta the standard tie in the Ohio 
River region which is 7 in. x Io in. x 8 ft. 6 in. 

Mr. O. Chanute submitted in writing his opinion on treating 
ties. This he subdivided under three heads as follows: 

1. What process it is best to begin with. This is governed 
by the average life to be expected from any process, by its cost 
and also by the cost of the untreated tie. If the tie is to be finally 
destroyed by the rail cutting through it would not be economy 
to use the highest priced treatment. 

2. What qualities of antiseptic to inject. This is governed 
by the climatic conditions and exposure. In wet regions larger 
quantities of soluble salt are needed. 

3. What doses of different antiseptics are equivalent to each 
other. 

Mr. John V. Hanna called attention to some changes in the 
report which were adopted. These were as follows: Sizes F 
and C were cut out and “Thickness by width of face” inserted. 
Under “Dimensions” in the first line, “Or in half round ties” 
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second line “width of” were added. In the paragraph beginning 
“In pole ties with rounded face” that has been changed to read, 
“In pole ties with rounded sides and half round ties, the width 

face,” etc. In the sanie section the words “Width of” have 
been added. Further on the sentence has been made to read 
“Each pile must be plainly marked with the owner's name and 
date when piled.” The following sentence has been added, 
“Sawed ties must be piled separately from hewed ties.” The 
following paragraph has been added: “Ties treated with a 
water solution, like zine chloride, particularly red oak and beech 
ties, must be piled in close piles on well drained ground, to pre- 
vent ghecking.” 

pipe ages oo 


Ballasting* 


A report was prepared for presentation to the 1905 convention, 
but owing to the time devoted to discussion of reports of other 
committees, it was given only a very brief consideration. This 
report contained definitions, conclusions relative to ballasting, 
specifications for stone ballast, principles of recommended prac- 
tice for gravel, cinders and burnt clay. ballast cross-sections— 
both majority and minority reports—and some notes on use and 
characteristics of oyster shells and granulated slag. 

DEFINITIONS. 

The definitions submitted had been approved by the 1904 con- 
vention and no changes were made. Written criticisms, in ac- 
cordance with the president's circular, issued shortly after the 
1905 convention, were submitted by four members. The commit- 
tee was unwilling to accept any of the changes suggested, but 
does wish to make one change on its own account; that is, to 
change the word “fuel” to “coal,” in the definition for cinders, so 
that it will read as follows: 

“Cinders—The residue from the coal used in locomotives and 
other furnaces.” 

The committee would also add one definition: 

“Distintegrated Granite—A natural deposit of granite forma- 
tion, which, on removal from its bed by blasting or otherwise. 
breaks into particles of size suitable for ballast.” 

Mr. Hunter McDonald suggested that sand be defined by 
maximum and minimum sizes of particles as determined by 
sieves, sand to be any size which would pass a No. 4 and be 
caught on a No. 100 sieve. The committee will be glad to hear 
from members generally on this point. 

SPECIFICATIONS FOR GRAVEL, CINDERS AND BURNT 
CLAY BALLAST. 

The committee presents for consideration the following speci- 
fications, which have previously been reported but not formally 
approved by the association: 

Gravel.—Gravel should be screened or washed where preven- 
tion of dust is an object, but this need not be done where the 
character of traffic is such that dust is not particularly objection- 
able. It is recommended that gravel be screened or washed 
where the proportion of sand or clay exceeds 50 per cent. The 
minimum size should be such as is retained on screens of 12 
meshes per inch. By this is meant the size pebble that 
would be retained in a thorough, careful test. 

Cinders.—The use of cinders as ballast is recommended for 
the following situations: On branch lines with a light traffic; 
on sidings and yard tracks near point of production; as sub- 
ballast in wet, spongy places; in cuts and on fills; as sub-ballast 
on new work where dumps are settling, and at places where the 
track heaves from frost. It is recommended that provision be 
made for wetting down cinders immediately after being drawn. 

Burnt Clay.—The material snould be black gumbo or other 
suitable clay free from sand or silt. The suitability of the mate- 
rial should be determined by thorough test in small test kilns 
before establishing a ballast kiln. 

The material should be burned hard and thoroughly. 

The fuel used must be fresh and ciean enough to burn with 
a clean fire. It is important that a sufficient supply be kept on 
hand to prevent interruption of the process of burning. 

Burning should be done under the supervision of an experi- 
enced and competent burner. 

Ballast should be allowed to cool before it is loaded out of 
the pit. 

Absorption of water should not exceed 15 per cent. 

DISINTEGRATED GRANITE. 

As a matter of general ‘interest the committee submits the 

*Abstract of report presented at the annual meeting of the 
American Railway Engineering - Maintenance of Way Asso- 
ciation, Chicago, March 20, 21 and 22, 1906. 
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following notes on disintegrated granite, kindly prepared last 
spring by Mr. J.-B. Berry, at that time chief engineer of the 
Union Pacific Railroad: 

“In the Rocky Mountains disintegrated granite is usually in 
mass and very compact, with occasional dikes of hard granite 
sticking up through it to the surface. 

“The bulk of it may be taken out by a very heavy steam 
shovel, but we have found it much cheaper to do some blasting. 
When blasted and picked up, it crumbles into small cubes about 
the size of peas. The dikes of granite are solid material and 
have to be blasted out and thrown to one side or used for riprap. 
We have been able to load with a steam shovel having a 3-yard 
dipper about 2,000 cubic yards per day. 

“It runs very easily out of the cars, is of a good size to 
ballast track, is easily handled under all conditions, becomes quite 
compact when in the track, little or no dust, will stand hard 
tamping with tamping bar, is one of the best ballasts to shed 
water I have ever seen, and we find it more economical, espec- 
ially in renewals of ties, than any other kind of ballast we have 
used. 

“We have used about a million yards of disintegrated granite 
for ballast within the last three years that we have definite 
figures about, and can report as follows: 


Average Cost 
Per Cubic Yard. 
Gost loadedon' cars at pit. .060 2.25 ccs ean es cose es 9.19 cents 
Labor unloading from center dump and _ putting 
PMC T URACK sacs sere. sisiei5 s erscesi wate ecbisiarets alee wae iaoere are 13°37“ 
Tools, engineering and miscellaneous expenses....... 0.76 “ 
10) 121 CMRP leo teane eairatrentr tar rene nets arse greece rer re meer eee 23.32, ~ 


Weight of ballast, 3,000 pounds to cubic yard. 

“This cost includes everything except haul, and each company 
must ,decide for itself what is costs to haul ballast per cubic 
yard. The items I have given included tools and repairs of same, 
powder and fuses, steam drills, wages of pit employes, labor 
putting ballast under track, repairs to cars, wages of locomotive 
engineer, fireman and trainmen who spot cars at the pit, round- 
house expenses, water-supply, oil and waste for locomotives and 
steam shovel, fuel, rental of locomotive and steam shovel and 
rental of outfit cars. In other words, it includes every expense 
connected with the handling of this ballast except the haul. 

“While we did not meet with any granite boulders in our 
gravel pits, we found a good many seams or dikes of the solid 
granite throughout the pit and were obliged to shoot these. The 
loading of these after shooting was done by steam shovel and 
at times was a little slow, but still was the most economical 
method of handling them. The material that was too large for 
ballast was used for riprap. The expense of this shooting and 
loading was included in the figures given for cost of ballast, but 
the yardage is not included. 

“It probably would be more expensive shooting boulders, as 
we are able to put holes down the depth of entire face of work, 
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We find it economy to use powder in loosening the face of entire 
work for the shovel.” 


BALLAST CROSS-SECTIONS. 


The committee’s last report showed two sets of ballast cross- 
sections, there being a majority and a minority report. These 
were referred back to the committee with instructions to try to 
reconcile the differences. The members of the Ballasting com- 
mittee agreed among themselves upon a set of sections, which 
afterwards, with slight modifications, were agreed om at a joint 
— with the track committee. The sections are given here- 
with. 

These sections are in the nature of a compromise between the 
different sets of sections proposed last year. It was the general 
opinion that some surface drainage was desirable, if not abso- 


lutely necessary, even with such material as crushed rock and. 


slag. This requirement is met by the slight rounding of the 
surface betwen ties, the distance to top of ballast at end of tie 
being 1 inch lower than at center and space being left under 
the rail to allow passage of water. It was also the general opin- 
ion that a large body of ballast is necessary around the end of 
the tie to give support to that part of the material which is directly 
under the tie. Without this support the ballast rock works out 
and allows the tie to drop. This requirement is met by allow- 
ing the ballast to come well up on the end of tie and providing a 
flat slope from there to the foot. It was thought that a steep 
slope, equal to the natural angle of repose of the material, had 
practically no resistance to a disturbing force and that the bal- 
last should, therefore, be put at such an angle as would resist a 
disturbing force from the start. 

Where the ballast contains clay, or material which makes it 
practically impervious to water, the latter must be carried away 
on the surface entirely. The importance of a steep slope, in this 
case, is greater than that of support at the ends of the ties, and 
a section is provided accordingly. This is shown for cementing 
gravel and chert. Ballast sections shown are for first class track 
only. It was not thought proper for this committee to attempt 
to provide for different classes of track until the association had 
taken some action on classification. 

A double track section for cementing gravel was not shown 
for the reasom that it seemed probable that a double tracked road 
would use a better ballast. 

CONCLUSIONS. 


(1) Your committee recommends that the definitions for 
“Cinders” and “Disintegrated Granite,” as given in this report, be 


approved. eee 
(2) That the recommended principles of practice for gravel 
ballast be formally approved by the association. 
(3) That the ballast cross sections submitted be approved as 


good practice. ; 
John V. Hanna, assistant engineer maintenance of way St. 
Louis & San Francisco Railway, St. Louis, Mo., chairman of 


committee. : 
Mr. Trimble thought that the crowning of the roadbed was un- 


necessary, contending that it does not keep the crown for any 
length of time He also contended that gravel and stone ballast 
should not have a uniform cross section on account of stone 
being more expensive and will stand a steeper slope at the ends. 

Mr. F. S. Stevens asked for the advantage obtained by banking 
the ends of the ties with ballast, contending that it only tends 
to keep the water at the end of the tie. He claimed that the 
track would hold the line just as well without the ballast at the 
end of the tie. 

Mr. Wendt said that theoretically it was proper to crown the 
roadbed but in practice it did not hold its shape. 





Yards and Terminals* 


The work of the year has been devoted mainly to the subject of 
hump yards, especially in regard to the profile of the hump and 
the results of operations of yards of this class. In addition to 
this there has been some revision of the definitions and con- 
clusions submitted in former reports: 

HUMP YARDS (DESCRIPTION). 

The main functions of a railway yard are to receive trains 
passing over the road, to separate and classify the cars for their 
proper destination and to put the cars together into trains for 
forwarding. An important consideration is that this should be 
done in the most economical way, both as to time and cost, and 





*Abstract of report presented at the annual meeting of the 
American Railway Engineering and Maintenance of Way Asso- 
ciation, Chicago, March 20, 21 and 22, 1906 
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the evidence at hand seems to show very conclusively that these 
results can best be attained in the “hump” type of yards. In the 
replies received by the committee the opinions expressed were 
almost universally in favor of the hump yard as compared with 
other types, and the advantages were summarized by one writer 
as follows: 

“Hump yards, in my opinion, are very much more rapid in 

their work and in the handling of cars than any other types of 
yards in general use. If thoroughly equipped with engines of 
sufficient tractive power, humps of proper grades, enough riders 
to handle each cut of cars without delay, and a proper system ot 
marking cuts and indicating to the switchman where they go, 
the yard wilk not only work faster than any other type, but will 
do it at less cost and with much less damage to the cars and to 
the merchandise handled in them.” 
_ On the other hand, it must be remembered that the hump yard 
is still in its infancy as to design and in a minority as to actual 
numbers. Consequently, an absolute unanimity of opinion cannot 
be looked for, and this type must be expected to have some op- 
ponents. One objection that has been made is that cars are 
more liable to be damaged when handled in this way by gravity, 
but this is quite at variance with the experience of most of 
those who have had such yards under their charge. It is, of 
course, possible that in a yard improperly handled considerable 
damage might be done, but this is no argument against the 
type of yard. 

A hump yard is one in which the movement of cars is produced 
by pushing them over a summit, beyond which they run by 
gravity. A train of cars to be separated or classified is slowly 
pushed over the summit, each car or cut of cars being uncoupled 
and acquiring an impetus on the steep down track which enables 
it to run onto the proper classification track by gravity without 
other assistance. A car rider or brakeman boards each car or 
cut of cars as it starts down the grade and controls it so as to 
stop it at the desired point on its track and to prevent damage 
due to cars being run together at too high a speed. The move- 
ment from the base of the summit may be facilitated by an as- 
sisting grade. Connecting or run around tracks provide for the 
movement of cars which do not require to pass over the hump. 

To provide for the proper performance of its work the yard 
should comprise receiving tracks, classification tracks and de- 
parture tracks. The receiving tracks should be of sufficient 
length to hold a maximum train and sufficient in number to 
receive in quick succession a number of trains which may have 
been detained out on the line by a wreck or other cause. This 
number of tracks will, of course, depend upon the amount of 
trafic on the road. The grade of the receiving tracks should be 
such that one engine can push the entire train over the hump. 

The receiving tracks are connected with the classification tracks 
over the hump by switches in such a way that cars on any receiv- 
ing track can be pushed over the hump into any classification 
track. The tracks approaching the summit should be on a slight 
up grade to insure that the cars are closed up so that they can 
be readily uncoupled at the hump without causing delay. 

Hump yards cannot be properly operated without riders on the 
cars and in considering the accelarating grades for the hump this 
fact must be borne ‘in mind. The descending or accelerating 
grades of the hump should be such that the cars will run by 
gravity from the summit to their proper destinations on the class- 
ification tracks. The exact grades must be determined by ex- 
perience with the class of business handled and the local con- 
ditions. The amount of elevation and rates of grade required 
will vary with different kinds of cars and traffic handled, and 
also with the varying climatic conditions; that is to say, loaded 
cars will run more easily than empty cars, and the cars will run 
more easily in summer than in winter. The details, therefore, 
vary in practice in different yards. Some examples are given 
in this report. (See also Appendix No. 2.) 

The tracks in the classification yard need not, as a rule, be of 
sufficient length to hold full maximum trains. Their length will 
depend upon local conditions and the number of classifications 
needed. A length sufficient for half a train is usually enough, 
provided a sufficient number of tracks can be put in to allow of 
the number of classifications wanted for the different destina- 
tions and for bad order and hold over cars. It is desirable 
to keep the distance from the hump to the end of the switches 
as short as possible, and for this purpose the “double-V” shaped 
layout for switches is usually the best. (See Appendix No. 1; 
Enola yard; Fairview, Pa.; Pennsylvania Railroad.) 

Beyond the classification tracks are located the departure 
tracks. These should be of full length to take a maximum 
train, and of sufficient number so that trains can be pushed from 
the classification tracks as soon as they are made up. These 
tracks should be provided with a compressed air plant for test- 
ing the train brakes and hose so that there will be no loss of 
time by requiring the road engine to do this service. In some 
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cases the cars are made up into trains on the classification tracks, 
which thus serve the double duty of classification tracks and de- 
parture tracks. The tracks of a classification yard so used should 
be of full train length. 

The cars on any one track in the classification yard are, as a 
general thing, not arranged in proper order for handling in 
trains. A considerable amount of shifting has therefore to be 
done in order to put the cars in proper train order, and it has 
been suggested that this part of the work might be greatly facil- 
itated by passing the cars over a second hump into the departure 
yard. Inquiry was made by the committee to see if this plan 
would be considered advisable, but the replies received were 
almost unanimously opposed to the use of a second hump for 
this purpose. 





HUMP YARDS (OPERATION. 

A committee has made a special endeavor to obtain informa- 
tion as to the operating results of hump yards, and is able to 
put on record some valuable information in this direction. The 
comments and statements made in regard to each case are made 
by the persons furnishing the information. 

In regard to the engines employed for pushing the trains over 
the hump, attention may be called to the immense locomotives 
of the decapod (0-10-0) type, specially built for this purpose in 
the gravity yards of the Lake Shore & Michigan Southern Rail- 
way (described in The Railway Age of July 21, 1905). 

Haselton Yard (Pittsburg & Lake Erie).—The following state- 
ment concerning the handling of cars in this yard was the result 
of observation of the work done in the yard by a man placed 


April, 1g06 















& 








April, 1906 RAILWAY ENGINEERING AND MAINTENANCE OF WAY 69 


4. a 
5 a 





wi, Mp 
REPAIR SHOP 





PLAN OF HUMP YARD 






































| { 
15 | | 


PROFILE OF HUMP YARD 


Fic. 4—PLan AND ProFiLe oF East St. Lours Hump Yarp, T. R. R. Assn. or St. Louis. 
Gl 
0 























YARD GRADE 








Fic. 5—Prorite, Cuicaco UNIon TRANSFER RAILWAY, 



































































































































































































































z 
3 
3 
$ 
2 
STORE HO 
Nee SUPPLY YARD SUPPLY YARD 
oe 
Ow 
25 ae 
ZZ 
gov® 
Fic. 6—CuicaGo CLEARING YARDS 
a On eased in Track EEE EEE — 








Capacity of E. Bd. Classification & Receiving Yard ~ 735 Cars 
- «eo ° 807 

«Wo Receiving 457 

Totat 1904 ” 


/ aa WEST BOUND RECEIVING YARD 


Fic. 9—Connexisvitte Yarp, Battimore & Ono RaILRoap. 


ian. st 


SOUTH HOLLAND 


as Track 








Running Track 


i WW. Bound Track | 
8. Bound Main Track © Bound Track ' | 





N. Bound Main Track 
Note-—-All angles to be = 10° 00". 
All frogs to be No, & 


‘ Distance P. F. to PF = 74.8" 
Capacity— , 
1 and 2—Bad-order cars, 20 ft. centers. 
Reontviag Jere. eat ae 3 and 4—Caboose tracks, 770 and 890 ft., 20 ft. centers 
Storage yard No. 1, 640 cars 9 -1 5-085 41.0 6 é— Runabout tach, 165 M029 grade 
Storage yard No. 2, 628 cars. eo - OS Setgrate I prem eee 105 00 _ : ae are = 


No. 
Rec. yard devel., 304 cars. 
<———Divection of Traffic —__—— 
PROFILE OF HUMP 


Fic. 11—Dotton Yaro, Cuicaco & Eastern Itiinots Ratroap. 














70 RAILWAY ENGINEERING AND MAINTENANCE OF WAY 


there for that purpose on November 16, 17 and 18, 1905. The 
time selected had no relation to any particular movement being 
made through the yard, and as the observations were made with- 
out the knowledge of the operating officials, they represent a fair 
daily average of the work done: 


Nitmber Of trains observed ...< 66605660. ccc eves edevwes 35 
Total number of cars observed.................e00ceeee 1,242 
MOA MANIEAN ET EMOTES o ores o.6 5 06: ioe Ss oem ber Po ease 494 
Average number of cars per train. ...........2......000. - eS 


Average number of cuts per train....................... 14.1 


Average number of Cars ICU... 6 66634 6566s cacceses 2.51 
Minutes. 
Total time consumed from time draft starts for hump until 
one are disposed of and engine returns and clears 
Bind PACK car. Susie bebe Aes eta are ee 525 
PANERA RI SanA cc os oe oh aiee hears Giese Sa ee Oa eee 15 
VEER COAL sie pails ceo eee ova Bical eee aioe 0.42 
Total delays at hump awaiting rider.............-....... 115 


Actual time required to handle said cars over hump...... 

PE A ee en eA para eee eae arn (525 less 115) 410 
Average per train 11.77 
Average per car 0.33 

During the time of observation one train of 44 cars with five 
cuts was handled over the hump in eight minutes. 

PMerRCe Nae DEICAN. oo cis cacices cece cn ea uaeec cee 0.18 minutes 

Total number of cars handled over this hump: 


RDINUCE ADDR GAY. 65.266. un donin Cawlesmesiea ance ceme 15,919 
ReNeNOET ADOG = OIE DE 6 Uecs ee ccirasee Vossen eee 13,163 
ORODET. SQOR GAY) hose 5 chitin anasesaueucen ene 17,260 
I HIME obs cits scwcd pninckbegaeeuwnenee 13,853 
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Full crew at Haselton hump is as follows: One engineman, 

one fireman, one conductor, one brakeman (with the engine), one 

brakeman (to cut the cars), eight riders, two switchmen. 

The trains are handled as follows: Upon the arrival of a 
train in the receiving yard it is inspected and the yard clerk takes 
a list of the cars in the train in their order and brings it to the 
yardmaster’s office, where the conductor makes out a list of the 
cuts in the train in their order, designating the destination of 
each cut. This list is furnished to each switchman and the train 
is classified in conformity with it. It takes about 25 minutes to 
make the average train ready for classification. (A profile of 
the hump in the Haselton yard is given in Fig 12.) 

Elkhart and Collinwood Yards (Lake Shore & Michigan 
Southern).—These are among the most recent of large hump 
yards, and are notable for the enormous engines used (as noted 
above). Each of these yards has two humps, and a partial plan 
of the Elkhart yard is shown in Fig. 1. The grades for each 
hump are as follows: Eastbound, 0.83 per cent for approach, 
0.85 per cent to summit, 4 per cent accelerating grade, and 1 per 
cent on the leads to the classification tracks. Westbound, 0.63 
per cent for the approach, 2 per cent to the summit, 4 per cent 
accelerating grade, and 2 per cent and I per cent for the two 
leads on opposite sides of the classification yard. One engine 
(0-10-0 type) of 135 tons is used for each hump, having a trac- 
tive power of 57,600 pounds. As an average there are nine riders 
to each hump (nine by day and eleven at night at Collinwood). 
The switches are operated by hand, with three switchmen to 
each hump. At the Collinwood yard four switchmen are em- 
ployed by day and by night, but as the humps are opposite each 
other, it is possible to double up the switchmen so as to work 
two crews day and night with 12 men. The westbound classifi- 
cation yard has 18 tracks—seven for 90 cars, one for 130 cars 
(stock car cleaning track), and 1o for 45 to 55 cars each. The 
eastbound classification yard has 14 tracks—seven for go cars 
and seven for 45 to 55 cars each. The cuts are designated by 


means of a switch list, copies being furnished to the switchmen 


and to the conductors who attend to the cutting of the cars. The 
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list shows the number of cars in each cut and the track upon 
which they are to go. 

As many as 130 cars have been handled in one train over the 
hump at the Collinwood yard, but the average is from 70 to 80 
cars at both Collinwood and Elkhart. The number of cars in 
each cut varies very much, but averages six cars westbound and 
three cars eastbound, the westbound trains being more solid on 
account of having already passed through the Collinwood yard. 
At Collinwood they average 60 cuts per train westbound and 40 
cuts per train eastbound. The average time required for class- 
ifying the maximum train varies according to the number of 
riders employed. The trains are handled rapidly, and at Elkhart 
nine cuts will go over the hump in less than 10 minutes; if there 
are more than nine cuts in a train there is a delay, of course, 
while waiting for the riders to return. At Collinwood a max- 
imum train can be properly classified in about 25 minutes with 
ten riders, but when able to double up with men from the other 
humps this can be reduced to 10 minutes. The number of cars 
put through the Elkhart yard in 24 hours is about 2,000, or from 
1,600 to 2,900. At Collinwood the average over each hump is 
about 900 cars, the maximum capacity of the hump being con- 
sidered as 100 cars per hour; the movement through the entire 
yard is about 5,500 cars; but of course a large number of cars 
are not handled over the hump. 

The hump yard is considered far superior to other methods 
both as to speed and economy, the economy implying not only 
less damage to cars but also greater service from the terminal 
plant. As to the economic handling of cars, it is estimated by 
the officials furnishing the information as to this road that as a 
general proposition a business of 1,500 cars and upward per day 
that require grouping, would justify the adoption of a hump 
yard. The advantages of such a yard are felt to a much greater 
extent at the next division terminal than at the yard itself. 

As to the advisability or practicability of passing cars over a 
second hump beyond the classification yard in order to put them 
in order for trains in the departure yard, this depends upon the 
volume of business and whether or not the conditions justify the 
holding of cars of some particular class to make full trains. As 
a rule, two or three groups are run in each train, and with a 
sufficient number of classification tracks a second hump would 
be not only unnecessary but inadvisable. It is also considered 
that for grouping cars on the departure tracks, switching on the 
flat is cheaper and more satisfactory, because the cuts would be 
larger and consequently require a greater number of riders 
on each cut to control it. In addition, the length of the yard 
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would be increased too much. A departure yard should lie at 
the extreme end of the classification yard, and so connected that 
the groups could be pushed readily into the departure yard and 
run therefrom without again handling them, this yard being 
practically a storage yard for completed trains. It is further 
stated that a departure yard for a large business is quite desir- 
able as a relief yard in cases of shortage of power or delays 
from other causes, but as a daily proposition it simply means 
one more yard movement and considerable cost and delay. 

West Albany Yard (New York Central & Hudson River Rail- 

road).—The grades and arrangement of summit are shown on 
the accompanying profile (Fig. 2.) Two, engines, day and night, 
are used in classifying cars over the summit. These engines are 
the heaviest switching power; their rating at 34.3 per cent. 
_ The number of car riders varies. In October, 1905, there were 
12, but during the heavy rush of eastbound freight there are 
sometimes as many as 20 car riders in that part of the yard 
during certain periods of the day. When the business is light this 
number is often reduced to eight. The switches are operated by 
hand. Five switchmen are employed, each man having charge of 
five switches. There are 25 tracks in the classification yard, and 
the length of these tracks is 2,450 feet. 

For designating the number of cars of each cut, the cars are 
switched from chalk marks placed on them by the car marker, 
the necessary information being obtained from the running slips. 
The chalk mark shows the destination, grouping and tonnage. 

The number of cars handled in one train over the summit varies 
according to the number of cars arriving in trains from the 
west. Ordinarily the 85-car trains are cut in two parts, as this 
facilitates the handling, but in some cases full trains of 80 cars 
have been handled. The average number, of cars per cut over 
the summit is 134. From 70 to 75 cars per hour are handled 
over the summit, and an average of 1,200 eastbound cars are 
handled over the summit each 24 hours. 

The opinion as to the value of summit or hump yards is that 
the “hump” switching greatly facilitates the work of handling 
cars in the yard and is much more economical than the old 
method of tail switching, as there is a large decrease in the num- 
ber of cars damaged by switching in this part of the yard. Under 
the present conditions and arrangements for handling the east- 
bound business at West Albany it is not believed that a second 
“hump” in the classification yard would be of any material assist- 
ance, as there is not a sufficient number of cars of any one group 
to make a full train, it being necessary to double up several 
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groups in order to get a sufficient number of cars for a train. 
An advance or departure yard should be so arranged that the 
work of starting trains with road engines and crews will be 
entirely uninterrupted by the handling of trains from the class- 
ification yard. In order to do this there should be sufficient space 
between them to enable the engines to continue their work with- 
out interruption. 

Hawthorne Yard (Chicago Burlington & Quincy Railway; 
Lines East of the Missouri River).—This yard is between Haw- 
thorne and Clyde, Ill. The profile is shown in Fig. 3. The grade 
of the hump at the steepest part is 3.2 per cent, and length of 
hump proper is about 250 feet. The ladder has a grade of about 
0.5 per cent and is about 500 feet long. The plan and profile 
shew the layout of track and grade in detail. Two engines are 
used in classifying cars over the hump, working from 9 a. m. to 
9 p.m. A scale is located on the hump and cars are weighed 
when switched. The tractive power of the engines is 28,200 
pounds each. Eight men are employed as riders. The switches 
are operated by hand; three switchmen are employed with the 
engine—two to throw switches and one to uncouple cars on 
the hump. ‘There are twenty tracks in the classification yard. 
The length of classification tracks varies from 20 to 35 cars each. 
The method of designating proper cuts of cars is to mark on the 
leading end of the car in chalk the number of the track on which 
it is to go, indicating to the men throwing switches the track they 
are to line up. Whenever it is wet or dark a list is made sim- 
ply showing the cuts of cars without numbers and the tracks 
on which they are to go. 

The maximum number of cars handled in one train over the 
hump is thirty. The average number of cuts per maximum train 
is approximately 20. The average time for classifying trains 
when all conditions are favorable is approximately 15 minutes. 
The average number of cars passing through the yard in 24 
hours is approximately 600, of which 400 pass over the hump. 

The value of a summit or hump yard in comparison with 
other yards depends upon the amount of switching done. If a 
train has to be cut in small parts the hump is valuable even when 
a comparatively small number of cars are switched. If, however, 
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a train only requires one or two cuts, the hump is somewhat of 
a detriment and there would have to be a very large traffic before 
it would be economical. 

The same remarks are true of a second hump. A very large 
amount of switching and the necessity of having cars in train 
station order might make it economical to have this second hump, 
but it would only be in exceptional circumstances that a second 
hump would be advisable, 

If such a departure yard were necessary it should be so ar- 
ranged that the second hump would be just beyond the first 
classification yard where cars are received from the first humg 
The second classification yard would be beyond the second hump, 
and the departure yard beyond that. However, all yard arrange- 
ments depend to a very great extent on the locality to be served. 

East Saint Louis Yard (Terminal Railway Association of Saint 
Louis).—The hump yard is located at East Saint Louis, parallel 
with and next to the receiving yard. The grades, etc., are shown 
on the accompanying profile, Fig. 4. One engine is used in class- 
ifying cars on the hump. ‘The tractive power of the engines is 
34,000 pounds. Fourteen car riders are employed when business 
is heavy, and from 11 to 12 when business is light. The switches 
are operated by hand. Three switch tenders are employed to 
throw switches. There are 16 tracks in the classification yard. 
The length of these tracks is about 1,500 feet. 

For designating the number of cars to each cut, cards are at- 
tached to the cars by yard clerks, showing the destination or con- 
nections to which they are consigned. The maximum number of 
cars handled in one cut is 25. The average is 11 cuts per train. 
The average time for classifying a maximum train is five min- 
utes. Between 1,300 and 1,400 cars are put through the yard in 24 
hours. There is very much in favor of hump or gravity yards, 
for the reason that while there is no decrease in the number of 
yard men employed there is a great saving in time, and a saving 
in the number of switches. The reason is that when a train is 
started over the hump it is seldom, if ever, necessary to stop it 
and back up, as is the case in an ‘ordinary yard, which results 
in a very large decrease in the number of couplers pulled out and 
other damage to equipment and contents of cars. 

This yard is so arranged that when cars pass over the hump 
they are classified into trains. The engines are coupled onto the 
cars from the opposite ends and haul them to their destinations. 
This makes the passing of the cars over a second hump or any 
further switching with them unnecessary. 

This hump yard is very well adapted for use as a departure 
yard, as well as a classification yard, except that if it had been 
possible to make the tracks in the yard longer than they are it 
would have been more advantageous, as the present yard can be 
filled entirely in three or four hours. If there had been room, 
also, the entire lead would have been elevated to the same level 
as the hump, so that it would require very little tractive power 
to push the train over the hump. This would have enabled 
very much longer trains to be handled when necessary. 

Alexandria Yard (Washington Southern and Richmond, Fred- 
ericksburg & Potomac). This yard was built in 1905 for inter- 
change service and was described in the Engineering News of 
November 30, 1905, in an article by W. A. MacCart, assistant to 
the principal assistant engineer of the Pennsylvania Railroad. 
The following is an extract from that paper, and the profile of the 
hump is shown in Fig. 8.: 

“The movement of perishable or fast freight is largely north- 
bound, and therefore a separate receiving and classifying yard has 
been provided for this business, but at the same time so ar- 
ranged that when necessary the receiving tracks can be used for 
ordinary freight passing over the hump. The receiving tracks 
northbound for fast freight were made for a 50-car train; for 
ordinary freight a 45-car train. The northbound advance tracks 
were made for a 50-car train. Southbound the receiving tracks 
will hold a 60-car train and the advance tracks a 50-car train. 
The classification tracks were made so that a portion of the num- 
ber would hold a full train length.” 

“The grades adopted for the hump are fixed from experience 
gained elsewhere, allowance being made for the kind of traffic and 
different climatic conditions. The rate of grades approaching 
the humps, especially southbound, does not look well and may 
provoke criticism. In explanation it may be said that the loca- 
tion for the yard was fixed, and is between two summits of the 
main track grades and topography in such a position that the 
humps are in the sag of the grade. The southbound cars have 
to leave the yard on an ascending grade, and to reduce this by 
raising the hump would but have increased the grade into the 
southbound receiving tracks. 

“In order to save room in the length of the yard No. 7 ladders 
were used with No. 8 frogs, which is the ruling frog used, al- 
though there are a few specials sneeded for speed at the main 
connections or for other reasons.” 

Connellsville Yard (Baltimore & Ohio) —The plans and profile 
of this yard are shown in Fig. 9. One engine is used in classify- 
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ing cars over the hump in this yard; its tractive power is 38,145 
pounds. Twelve men-.are employed day and night as riders. 
The switches are operated by hand, one man being employed by 
day and two at night. There are 11 tracks in the classification 
yard. 

For the purpose of designating the number of cars to each 
cut, a yard clerk gets a list of the train as it stands. The yard 
conductor then makes a list for his men according to the des- 
tinations of the cars. The maximum number of cars handled 
in one train over the hump is 60. Most of the cars handled 
through the yards are loaded with coke, and each car has to be 


weighed. The average time for weighing and classifying a train 
of 50 cars of coke is about 40 minutes. A minimum of goo and 
a maximum of 1,100 cars are put through this yard daily. With 
reference to the value of hump yards as compared with other 
yards, the Baltimore & Ohio officials have the following to say: 
“It is the opinion that a hump is the only way to classify cars 
as far as speed and economy are concerned. Of course there are 
some accidents and damages to cars in handling them in this 
way, but it is believed that all concede that the time saved more 
than repays all cost of damage.” 

In reference to the advisability of passing cars over a second 
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hump into the departure yard, the Baltimore & Ohio officials 
state as follows: 

“With the present conditions an engine has to be used at the 
west end of the yard to classify cars after they are put over the 
hump; that is, we do not have tracks enough to separate the air 
and nonair cars, and this engine has to be used to switch sufficient 
air cars into the trains. The time will no doubt come, and that 
soon, when all cars will be equipped with air, and this feature will 
therefore be eliminated. We do not see that any benefit would 
be derived from the second hump. The conditions would be 
just the same on the second hump as they are on the first unless 
there were sufficient tracks to classify all cars. What would 
seem more desirable would be a storage yard where trains could 
be taken after they are made up and stored until power was 
available to move them. With the present arrangement, when the 
classification yard gets full the weighing and running of cars 
over the hump has to stop.” 

The plan and profile are given in Fig. 9 and the profiles of 
humps in other yards of the Baltimore & Ohio Railroad are given 
in Fig. Io. 

Dolton Yard (Chicago & Eastern Illinois) —A plan and pro- 
file of this new hump yard are given in Fig. 11. (Descriptions of 
other yards included in the report omitted.—Eds. ) 

The following arrangements of grades for hump yards operat- 
ing under different conditions have been: suggested to the com- 
mittee : 

HUMP YARDS—(CONCLUDED.) 


(a) A hump yard is the best form of yard for receiving, 
classifying and making up trains, because cars can be handled 
through it faster, with less damage and at less cost than through 
any other form of yard. 

(b) Hump yards should consist of receiving, classifications 
and departure tracks, in consecutive order as enumerated. 








Northern Climate. Southern Climate. 





Bunching grade. Ap-| 75 ft. of 1.5 percent.up grade. | 75 ft. of 1.5 percent.upgrade. 
proaching summit 
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Momentum grade (no 


scales on humptracks): 
A. For loaded cars 


Lb. For empty cars 


ad 


Momentum grade (with 
scale on hump) 


. Ladder grade: 

. For loaded cars 

lk. For empty cars. 

©, For yards hand- 
ling both loads 
and empties. 


+ 
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Continuing grade 
through pard: 
A. For loaded cars, 
bk. For empty cars, 





200 ft. of 3 per cent. down 





grade. 
200 ft. of 4 per cent. down | 
grade. 


25 ft. effective of 4 per cent. 
followed by scales on 1 per | 
cent. followed by easy ver- 
tical curve, say, 50 ft. in| 
length, followed by 200 ft. | 
of 3 per cent. down grade 
for loaded cars or 200 ft. of 
4 per cent. down grade for 
empty cars. 


).9 per cent. throughout. 


( 
1.2 per cent, throughout. 
1.2 per cent. throughout. 


0.3 per cent. 





0.4 percent. 


200 ft. of 2.5 per cent. down 


grade. 

200 ft. of 3.0 per cent. down 
grade. 

25 ft. effective of 2.5 percent. 
followed by scales on 1 per 
cent. followed by easy ver- 
tical curve, followed by, say, 
200 ft. of 2.5 per cent. down 
grade for loaded cars or 200 
ft. of 3 percent. down grade 
for empty cars. 


0.7 per cent. throughout. 
1.0 per cent. throughout. 
1.0 per cent. throughout. 


0.2 per cent. 
0.3 per cent. 








(c) Receiving tracks should be of sufficient length to hold a 
maximum train. 

(d) Receiving tracks should be sufficient in number to hold a 
number of trains arriving in quick succession. The number will 
depend on the amount and character of traffic handled, and 
upon the relative location of the yard with respect to other 
yards and connections. 

(e) If it is possible, the grades of the receiving tracks should 
be such that one engine could push the maximum train over 
the hump. 

(£) No definite recommendation can be made for the length 
and number of classification tracks, except to say that they need 
not be full train length, except when used as departure tracks. 
Local conditions will govern. 

(g) Departure tracks must be full train length and of suff- 
cient number to provide ample standing room for trains while 
being tested for air and while waiting for engines. 

(h) The departure yard should be provided with an air hose 
and air brake testing plant. 

(j) Grades after leaving the summit should be such as to 
carry the cars to their proper destination in the yard. 

(k) Where the cars to be classified are largely empty or light 
cars, the following grades are recommended for average con- 
ditions: 75 feet of 1.5 per cent up grade approaching summit; 
300 feet of 2.5 per cent grade from the summit down; thence 
down the several switches in the yard, I.0 per cent; thence down 
the remainder of the yard, 0.5 per cent. 

(1) Where the cars to be classified are largely loaded or 
heavy cars, the following grades are recommended for average 
conditions: 75 feet of 1.5 per cent up grade, approaching the 
summit; 300 feet of 2 per cent grade from the summit down; 
thence down through the several switches in the yard, 0.7 per 
cent; thence down through the remainder of the yard, 0.3 per 


ent. 

(m) Where the traffic and climatic conditions require it, 
the grades should be made steeper in winter and restored again 
in the spring. 

(n) When required, scales should be located at such a dis- 
tance from the summit, (75 feet is recommended) that when the 
car to be weighed reaches the scales it will be properly spaced 
from the following cars and running slowly enough to render cor- 
rect weighing easy. 

(0) For average conditions it is recommended that a No. 9 
frog be the sharpest used for classification yards, making the 
angle of the body track with the ladder that of a No. 7 frog. 

FREIGHT CAR REPAIR YARDS. 

(a) Freight car repair yards should be composed of short 
tracks of a capacity of about 15 cars, arranged in pairs; the 
tracks of each pair spaced 16 feet apart centers, and the pairs 
spaced 40 feet apart centers, : 

(b) A material supply track should be placed in the space 
between each pair of tracks. j 

(c) In calculating the capacity of repair tracks a s, ce of 50 
feet should be allowed for each car in order to provide working 
room about each car. ; : ; 

(d) Part of the yard should be provided with air and water 
pipes with outlets 50 feet apart for testing cars. ; 
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In calculating columns 5 and 8, the following data were used: A single loaded car weighing 150,000 lbs. = 75 tons: rolling friction = ibs. } : 
grade acceleration = f = 20 x rate of Fr? per cent. (Wellington, p. 340); grade of repose, or grade to balance resistance to motion = 4g.” Wellingtou's 


‘Railway Location,”’ p. 335, Table 11 
(e) Heavy freight car repair tracks should be under cover, 
and provided with overhead traveling cranes to facilitate heavy 
lifting. 
TEAM DELIVERY. YARDS. 

(a) Team delivery yards should be located convenient to the 
freight house, so that the receipt and shipment of freight may be 
easily under control of the freight agent’s force. 

(b) The tracks should be sub tracks, arranged in parallel 
pairs; the tracks of each pair spaced 12 feet centers, and the 
pairs 52 feet centers, and for convenience of shifting the tracks 


should be of about 20 cars capacity each. 
(c) The yard should be provided with a crane for handling 


heavy freight. j 
(d) Ingress and egress for teams should be provided at each 


end of each teamway, if possible. _ 
(e) Wagon scales should be provided handy to the team en- 
trance of the yard, and track scales should be provided and lo- 


cated for convenient switching. 
J. A. Atwood, chief engineer Pittsburg & Lake Erie Rail-° 


road, Pittsburg, Pa., chairman of committee. ; : 
Mr. A. S. Baldwin called attention to paragraph (E) which 


reads “Heavy freight car repair tracks should be under cover, 
and provided with overhead traveling cranes to facilitate heavy 
lifting.” He suggested the omission of the word “heavy” saying 
that all freight car repair tracks should be under cover as a great 
deal of time is lost by the repair men in bad weather by working 
outside. 

Mr. A. W. Johnson though that only heavy repairs should be 
made under cover as the others could be made in the open with 
better advantages. 

Mr. Wendt said that they make a great many light repairs at 
different points and it would be impractical as well as impos- 
sible to make all of them under cover. 

When A. W. Johnson called attention to the committee report 
on hump yards which said that they were absolutely safe, be- 
cause cars could be handled faster, with less damage and with 
less cost than through any other form of yard. He called at- 
tention to the fact that claims are more numerous now with 
the hump yard and asked the committee for the information on 
which they based their report. 

Mr. E. E. R. Tratman of the -ommittee stated that they had 
the subject up with roads operating 15 to 20 hump yards and 


initial velocity included in column 5. 


that only one case the letter stated that they had any trouble, 
which was later denied as a clerk had sent out the communica- 
tion without consulting the superintendent. 
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Iron and Steel Structurest 


_In accordance with instructions your committee submits a re- 
vision of the specifications presented to the association at the 
last annual meeting. 

An alternate scheme of impact and unit strains is presented as 
a minority report by three of our members. It is submitted for the 
consideration of the association. It is manifestly impracticable to 
incorporate the two schemes in a single definite set of rules for 
designing bridges, although both result in satisfactory struct- 
ures. 

GENERAL SPECIFICATIONS FOR STEEL RAIL- 
ROAD BRIDGES. PART 1.—DESIGN. 
I. GENERAL FEATURES. 


*1. The material in the superstructure shall be structural 
steel, except rivets, and as may be otherwise specified. 

*2 On a straight line, the clear height of through bridges 
shall not be less than 21 feet above top of rails for a width of 
6 feet over a single track, and the clear width shall not be less 
than 7 feet from the center line of the track between the heights 
of 4 and 17 feet above the rails. The width shall be increased in 
provide the same minimum clearance on curves, for a car 80 feet 
long, 14 feet high, and 60 feet center to center of trucks, allow- 
ance being made for curvature and superelevation of rails. 

3. The width center of girders and trusses shall in no 
case be less than one-twentieth of the effective span, nor less 
than is necessary to prevent overturning the assumed lateral 
loading. 

*4 Ends of deck plate girders and track stringers of skew 
bridges at abutments shall be square to the track, unless a bal- 
lasted floor is used. 

*s Wooden tie floors shall be secured to the stringers and 
shall be proportioned to carry the maximum wheel load, with 
100 per cent impact, distributed over three ties, with fiber strain 
not to exceed 2,400 pounds per square inch. Ties shall not be 
less than 10 feet in length. They shall be spaced with not more 
than 6 inch openings; and shall be secured against bunching. 





tAbstract of report presented at the annual meeting of the 
American Railway Engineering and Maintenance of Way Asso- 
ciation, Chicago, on March 20, 21 and 22, 1905. 
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II. LOADS. 

“6 The dead load shall consist of the estimated weight of the 
entire suspended structure. Timber shall be assumed to weigh 
4% pounds per foot B. M.; ballast too pounds per cubic foot, 
and rails and fastenings 150 pounds per linear foot of track. 

*7 The live load, for each track, shall consist of two typical 
engines followed by a uniform load, according to Cooper's series, 
or a system of loading giving practically equivalent strains. ‘The 
minimum loading to be Cooper’s E-40. as shown in the following 
diagrams and the diagram that gives the larger strains to be 
used. 
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is 
8. Heavier loading shall be proportioned to the above dia- 
grams on the same spacing. 
g. The dynamic increment of the live load shall be added to 
the maximum computed live load strain and shall be determined 
300 
by the formula I = S— 
L+-300 





where 

I=impact to be added to the live load strains. 

S=computed maximum live load strain. 

L=loaded length of track in feet producing the max- 
imum strain in the member. For bridges carrying 
more than one track, the aggregate length of all 
tracks producing the strain shall be used. 

Impact shall not be added to strains produced by longitudinal 
centrifugal and lateral or wind forces. 

*1o, All spans shall be designed for a lateral force of 600 
pounds per linear foot of the loaded chord, and 200 pounds per 
linear foot of the unloaded chord; these forces being consid- 
ered as moving. 

*11. Viaduct towers shall be designed for a force of 50 ppunds 
per square foot on 1% times the vertical projection of the 
structure unloaded; or 30 pounds per square foot on the same 
surface plus 400 pounds per linear foot of structure applied 7 
feet above the rail for assumed wind load on train when the 
structure is either fully loaded or loaded on either track with 
empty cars assumed to weigh 1,200 pounds per linear foot, which- 
ever gives the larger strain. 

*12 Viaduct towers and similar structures shall be designed 
for a longitudinal force applied to the rail of two-tenths of the 
live load. 

*13, Structures located on curves shall be designed for the 
centrifugal force of the live load acting at a height of 6 feet 
above the rail; and at a speed to be determined by the engineer 
for each case. 

III. UNIT STRAINS AND PROPORTION OF PARTS. 

14. All parts of structures shall be so proportioned that the 
sum of the maximum strains shall not exceed the following 
amounts in pounds per square inch, except as modified in para- 
graphs 20 to 23: 


cs: Asial tension Of! Net SCCHON: io ses coca essa 16,000 
l 
16. Axial compression on gross section........ 16,000—70— 
r 


where “I” is the length of member in inches and “r” is the least 


adius of gyration in inches, 


*17, Bending: on extreme fibers of rolled shapes, built 
sections and girders; net section............... 16,000 
on extreme fibres of PANS. cis ssecavessecs tse s ciel 

*18. Shearing: shop driven rivets and pins........... 12,000 
field driven rivets and turned bolts............ 9,000 
plate: girder webss Bross SCHON 63.0... ci..60.00 105% 10,000 

*19, Bearing: shop driven rivets and pins............24,000 
field driven rivets and turned bolts............. 18,000 
granite masonry and Portland cement concrete 600 
sandstone Gnd MeSIONG. os 6ssicccsie sce acu cee 400 
expansion rollers; per linear inch............. 600 d 


where “d” is the diameter of the roller in inches. 

*290, Members subject to alternate strains of tension and com- 
pression shall be proportioned for the strains giving the largest 
section. The connections shall be proportioned for the sum of 
the strains, 
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21. Wherever the live and dead load strains are of opposite 
character, only 70 per cent. of the dead load strain shall be con- 
sidered as effective in counteracting the live load strain. 

*22. Members subject to both axial and bending strains shall 
be proportioned so that the combined fiber strains will not exceed 
the allowed axial strain. 

*23. For strains produced by lateral, longitudinal or wind 
forces combined with those from live and dead load, the unit 
strains may be increased 25 per cent. over those given above; but 
the section shall not be less than required for the live and dead 
load alone. 

*24. In proportioning tension members the diameter of the 
rivet holes shall be taken 1 inch larger than the nominal dia- 
meter of the rivet. 

*25. In proportioning rivets, the nominal diameter of the rivet 
shall be used, 

26. Pin-connected riveted tension members shall have a net 
section through the pinhole at least 25 per cent. in excess of the 
net section of the body of the member, and the net section back 
of the pinhole, parallel with the axis of the member, shall be not 
less than the net section of the body of the member. 

*27, Plate girders shall be proportioned either by the moment 
of inertia of their net section; or, but assuming that the flanges 
are concentrated at their centers of gravity; in which case one- 
eighth of the gross section of the web, if properly spliced, may 
be used as flange section. 

*28. The gross section of the compression flanges of plate 
girders shall not be less than the gross section of the: tension 
flanges; nor shall the strain per square inch in the compression 


flange of any beam or girder exceed 16,000 — 200 —, where | = 
b 


unsupported distance and b = width of flange. 

*29. The flanges of plate girders shall be connected to the 
web with a sufficient number of rivets to transfer the total shear 
at any point in a distance equal to the depth of the girder at that 
point combined with any load that is applied directly on the 
flange. The wheel loads, where the ties rest on the flanges, 
shall be assumed to be distributed over three ties. 

*30, Pony trusses and plate girders shall preferably have a 
depth not less than one-tenth of the span, and rolled beams used 
as girders shall preferably have a depth of not less than one- 
twelfth of the span. When these ratios are decreased, proper in- 
crease shall be made to the section to avoid excessive deflection. 

IV. DETAILS OF DESIGN 
GENERAL REQUIREMENTS, 

*31. Structures shall be so designed that all parts will be 
accessible for inspection, cleaning and painting. 

*32, Pockets or depressions which would hold water shall 
have drain holes, or be filled with waterproof material. 

33. Main members shall be so designed that the neutral axis 
will be as nearly as practicable in the center of section, and the 
neutral axes of intersecting main members of trusses shall meet 
at a common point. 

*34, Rigid counters are preferred; and where subject to re- 
versal of strain shall preferably have riveted connection to the 
chord. Adjustable counters shall have open turnbuckles. 

35. The strength of connections shall be sufficient to develop 
the full strength of the member, even though the computed strain 
is less, the kind of strain to which the member is subjected being 
considered. 

*36. The minimum thickness of metal shall be 36 inch, except 
for fillers. 

37. The minimum distance between centers of rivet holes shall 
be three diameters of the rivet; but the distance shall preferably 
be not less than 3 inches for 7£-inch rivets and 2% inches for 
¥%-inch rivets. The maximum pitch in the line of strain for 
members composed of plates of plates and shapes: shall be 6 
inches for 7£-inch rivets and 5 inches for 34-inch rivets. For 
angles with two gauge lines the maximum shall be twice the 
above in each line, with rivets staggered, and where two or 
more plates are used in contact, rivets not more than 12 inches 
apart in any direction shall be ysed to hold the plates well to- 
gether. In tension members composed of two angles in contact, 
a pitch of 12 inches shall be allowed for riveting the angles to- 
gether. 

38. The minimum distance from the center of any rivet hole 
to a sheared edge shall be 1% inches for 7-inch rivets and 1%4 
inches for 34-inch rivets, and to a rolled edge 1% to 1% in., re- 
spectively. The maximum distance from any edge shall be eight 
times the thickness of the plate, but shall not exceed 6 inches. 

30. The diameter of the rivets in any angle carrying cal- 
culated strain shall not exceed one-quarter of the width of the 
leg in which they are driven. In minor parts 74-inch rivets may 
be used in 3-inch angles, and 34-inch rivets in 2'4-inch angles. 
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40. Rivets carrying calculated strain and whose grip exceeds 
four diameters shall be increased in number at least 1 per cent. 
for each additional 116 inch of grip. 

41. The pitch of rivets at the ends of built compression mem- 
bers shall not exceed four diameters of the rivets for a length 
equal to one and one-half times the maximum width of member. 

*42. In compression members the metal shall be concentrated 
as much as possible in webs and flanges. The thickness of each 
web shall be not less than one-thirtieth of the distance between 
its connections to the flanges. Cover plates if used shall have a 
thickness of not less than one-fortieth of the distance between 
rivet lines. 

*43. Flanges of girders and built members without cover 
plates shall have a minimum thickness of one-tenth the width of 
the outstanding leg. 

*44. The open sides of compression members shall be pro- 
vided with lattice and shall have tie plates as near each end as 
practicable. The tie plates shall be provided at intermediate points 
where the lattice is interrupted. In main members the end tie 
plates shall have a length not less than the distance between the 
lines of rivets connecting them to the flanges and intermediate 
ones not less than one-half this distance. Their thickness shall 
not be less than one-fiftieth of the same distance. 

45. The minimum width of lattice bars shall be 214 inches for 
7-inch rivets, 21% inches for 34-inch rivets, and 2 inches for 
5g-inch rivets are used. The thickness shall not be less than one- 
fortieth of the distance between end rivets, for single lattice 
and one sixtieth for double lattice. Shapes of equivalent 
strength may be used. 

46. Five-eighths-inch rivets shall be used for latticing flanges 
less than 2% inches wide and 34-inch rivets for flanges from 2% 
to 3% inches wide; 76-inch rivets shall be used in flanges 3% 
inches and over, and lattice bars with two rivets shall be used 
for flangss over 5 inches wide. 

47. The inclination of lattice bars with the axis of the mem- 
ber shall not be less than 45 degrees, and when the distance be- 
tween rivet lines in the flanges is more than 15 inches, if single 
rivet bar is used, the lattice shall be double and riveted at the in- 
tersection. 

*48, Lattice bars shall be so spaced that the portion of the 
flange included between their connection shall be as strong as 
the member as a whole. 

49. Abutting joints in compression members when faced for 
bearing shall be spliced on four sides sufficiently to hold the con- 
necting members accurately in place. All other joints in riveted 
work, whether in tension or compression, shall be fully spliced. 

50. Pinholes shall be reinforced by plates when necessary, and 
at least one plate shall be as wide as the flanges will allow and 
be on the same side as the angles. They shall contain sufficient 
rivets to distribute their portion of the pin pressure to the full 
cross section of the member. 

31. Forked ends on compression members will be permitted 
only where unavoidable; where used, a sufficient number of pin 
plates shall be provided to make the jaws of twice the sectional 
area of the member. At least on of these plates shall extend 
to the far edge of the farthest tie plate and the balance not 
less than 6 inches beyond the near edge of the same plate. 

*52, Pins shall be long enough to insure a full bearing of all 
the parts connected with the turned body of the pin. They shall 
be secured by chambered nuts or be provided with washers if 
solid nuts are used. The screw ends shall be long enough to ad- 
mit of burring the threads. 

53. Members packed on pins shall be held against lateral 
movement, 

54. Where members are connected by bolts, the turned body 
of these bolts shall be long enough to extend through the metal. 
A washer at least 14-inch thick shall be used under the nut. 
Bolts shall not be used in place of rivets except by special per- 
mission. Heads and nuts shall be hexagonal. 

55. Where splice plates are not in direct contact with the 
plates which they connect, rivets shall be used on each side of 
the joint in excess of the number theoretically required to the 
extent of one-third of the number of each intervening plate. 

<6. The number of rivets in fillers between parts carrying 
strain shall be governed by paragraph 55; the excess rivets, 
where possible, to be outside of the connected part, so as to 
make tight fillers, . oo 

#57 Provision for expansion to the extent of % inch for each 
10 feet shall be made for all bridge structures. Efficient means 
shall be provided to prevent excessive motion at any one point. 

*28 Spans of 80 feet and over resting on masonry shall have 
turned rollers or rockers at one end; and those of less length 
shall be arranged to slide on smooth surfaces. ; 

59. Movable bearings shall be designed to permit motion in 
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one direction only. Fixed bearings shall be firmly anchored to 
the masonry. 

*60. Expansion rollers shall be not less than 6 inches in di- 
ameter. They shall be coupled together with substantial side 
bars, which shall be so arranged that the rollers can be readily 
cleaned, 

*61. Bolsters or shoes shall be so constructed that the load 
will be distributed over the entire bearing; spans of 80 feet or 
over shall preferably have hinged bolsters at each end. 

*62. Wall plates may be cast or built up; and shall be so de- 
signed as to distribute the load uniformly over the entire bear- 
ing. They shall be secured against displacement. 

*63. Anchor bolts for viaduct towers and similar structures 
shall be long enough to engage a mass of masonry the weight 
of which is at least one and one-half times the uplift. 

64. Bridges on an inclined grade without pin shoes shall 
have the sole plates beveled so that the masonry and expansiar 
surfaces may be level. ; 
FLOOR SYSTEMS. 

65. Floor beams shall preferably be square to the trusses or 
girders. They shall be riveted directly to the girders or trusses 
or may be placed on top of deck bridges. 

66. Stringers shall preferably be riveted to the webs of all 
intermediate floor beams by means of connection angles not less 
than 7-16 inch thick. Shelf angles or other supports provided to 
support the stringer during erection shall not be considered as 
carrying any of the reaction. 

*67, Where end floor beams cannot be used, stringers resting 
on masonry shall have cross frames near their ends. These 
frames shall be riveted to girders or truss shoes where practic- 
able. 

BRACING. 

68. Lateral, longitudinal and transverse bracing in all struc- 
tures shall be composed of rigid members. 

*69. Through truss spans shall have riveted portal braces 
rigidly connected to the end pests and top chords. They shall 
be as deep as the clearance will allow. 

*70. Intermediate transverse frames shall be used at each 
panel of through spans having vertical truss members where the 
clearance will permit. 

*71. Deck spans shall have transverse bracing at each end 
proportioned to carry the lateral load to the support. 

*72. The minimum sized angle to be used in lateral bracing 
shall be 3% by 3 by 3¢ inch. Not less that three rivets through 
the end of the angles shall be used at the connection. 

*73. Lateral bracing shall be far enough below the flange to 
clear the ties. 

*74. The struts at the foot of viaduct towers shall be strong 
enough to slide the movable shoes when the track is unloaded. 
PLATE GIRDERS. 

*75. If desired plate girder spans 50 feet in length shall be 

built with camber at a rate of 1-16 inch per Io feet of length. 

76. Where flange plates are used, one cover plate of top 
flange shall extend the whole length of the girder. 

**>77. There shall, be web stiffeners, generally in pairs, over 
bearings, at points of concentrated loading and at points re- 
quired by the formula: 

t 
D = — (12,000 — S) 


40 
Where D = clear distance, between stiffeners or flange angles. 
t = thickness of web. 
S = shear per sq. in. 

The stiffeners at ends and at points of concentrated leads 
shall be proportioned by the formula of paragraph 16, the effec- 
tive length being assumed as one-half the depth of girders. End 
stiffeners and those under concentrated loads shall be on fillers 
and have their outstanding legs as wide as the -flange angles 
will allow and shall fit tightly against them. Intermediate stiff- 
eners may be offset or on fillers and their outsanding legs shall 
be not less than one-thirtieth of the depth of girder plus 2 inches. 

78. Through plate girders shall have their top flanges stayed 
at each end of every floor ebam, on in case of solid floors, at 
distances not exceeding 12 feet, by knee braces or gusset plates. 

*79. Truss spans shall be given a camber by making the 
panel length of the top chords, or their horizontal projections, 
longer than the corresponding panels of the bottom chord in the 
proportion of % inch in ten feet. 

*8o. The hip verticals and similar members, and generally the 
two end panels of bottom chords of pin trusses shall be rigid. 

81. The eye-bars composing a member shall be so arranged 
that adjacent bars shall not have their surfaces in contact; they 
shall be as nearly parallel to the axis of the truss as possible, the 
maximum inclination of any bar being limited to I inch in 16 feet. 

+82. Pony trusses shall be riveted structures, with double 
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webbed chords, and shall have all web members latticed or other 
wise effectively stiffened. 
PART SECOND—MATERIALS AND WORKMANSHIP. 
V. MATERIAL. 
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blows of a hammer, without sign of fracture. This test will be 
made only when required by the inspector. 

97. Rivet steel, when nicked and bent around a bar of the 
same diameter as the rivet rod, shall give a gradual break and a 
fine, silky uniform fracture. 


































































































&3. Steel shall be made by the open-hearth process. — 98. Finished material shall be free from injurious seams, 
84. The chemical and physical properties shall conform to flaws, cracks, defective edges or other defects, and have a 
the following limits: 2 
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rhe yield point, as indicated by the drop of beam, shall be is of ia ” 
recorded in the test reports. <i ° 78 

*85. If the ultimate strength varies more than 4,000 pounds Fic. 2. 


from that desired, a retest may be made on the same gauge, at 
the option of the inspector, which, to be acceptable shall be with- 
in 5,000 pounds of the desired ultimate. 

86. Chemical determinations of the percentages of carbon, 
phosphorus, sulphur and manganese shall be made by the man- 
ufacturer from a test ingot taken at the time of the pouring of 
each melt of steel, and a correct copy of such analysis shall be 
furnished to the engineer or his inspector. Check analyses 
shall be made from finished material, 1f called for by the pur- 
chaser, in which case an excess of 25 per cent. above the re- 
quired limits will be allowed. 

87. Plates, Shapes and Bars.—Specimens for tensile and bend- 
ing tests for plates, shapes and bars shall be made by cutting 
coupons from the finished product, which shall have both faces 
rolled and both edges milled to the form shown by Fig. 1; or 
with both edges parellel; or they may be turned to a diameter 
of 34 inch for a length of at least 9 inches, with enlarged ends. 

88. Rivets—Rivet rods shall be tested as rolled. 

Sg. Pins and Rollers.—Specimens shall be cut from the fin- 
ished rolled or forged bar, in such manner that the center of 
the specimen shall be one inch from the surface of the bar. The 
specimen for tensile test shall be turned to the form shown by 
Fig. 2. The specimen for bending test shall be 1 inch by % 
inch in section. 

go. Steel Castings.—The number of tests will depend on the 
ee and importance of the castings. Specimens shall be 
cut cold from coupons molded and cast on some portion of one 
or more castings from each melt or from the sink heads, if the 
heads are of sufficient size. The coupon or sink head, so used, 
shall be annealed with the casting before it is cut off. Test speci- 
mens to be of the form prescribed for pins and rollers. 

ot. Material which is to be used without annealing or further 
reatment shall be tested in the condition in which it comes from 
he rolls. When material is to be annealed, or otherwise treated 
fi ise, the specimens for tensile tests repre senting such ma- 
iall be cut from properly annealed or similarly treated 
ngths of the full section of the bar. 

g2. At least one tensile and one bending test shall - mi ade 
from each melt of steel as rolled. In case steel differing 34 inch 
and more in thickne ‘ss is rolled from one melt, a test shall be 
made from the thickest and thinnest material rolled. 

93. For material ‘ah than 5-16 inch and more than 3% inch 
in thickness the following modifications will be allowed in the 
requirements for elongation: 

(a) For each 1-16 inch in thickness below 5-16 inch, a de- 
duction of 214 will be allowed from the specified percentage 





(b) For €: inch in thickness above % inch, a deduction 
of 1 will be allowed from the specified percentage. 
* . 
(c). 
94. Bending tests may be made by pressure or by blows 


Plates, sh apes and bars less than 1 inch thick shall bend as called 
for in paragra iph R4 
5. Full ized material for eyebars and other steel 1 inch 
thick and over, tested as rolled, shall bend cold 180 degrees 
a pin, the diameter of which is equal to twice the thick- 
ness of the bar, without fracture on the outside of bend. 
96. Angle 34 inch and less in thickness shall open flat, and 
les 4 it in thickness shall bend shut, cold, under 
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smooth, uniform and workmanlike finish. Plates 36 inches in 
width and under shall have rolled edges. 

99. Every finished piece of steel shall have the melt number 
and the name of the manufacturer stamped or rolled upon it. 
Steel for pins and rollers shall be stamped on the end. Rivet 
and lattice steel and other small parts may be bundled with the 
above marks on an attached metal tag. 

100. Material which, subsequent to the above tests at the 
mills, and its acceptance there, develops weak spots, brittleness, 
cracks or other imperfections, or is found to have injurious de- 
fects, will be rejected at the shop and shall be replaced by the 
manufacturer at his own cost. 

101. A variation in cross section or weight of each piece of 
steel of more than 2% per cent. from that specified will be suf- 
ficient cause for rejection, except in case of sheared plates, which 
will be covered by the following permissible variations, which are 
to apply to single plates: 

102. Plates 12% pounds per square foot or heavier 

(a) Up to 100 inches wide, 2% per cent. above or below the 
prescribed weight. 

(b) One hundred inches wide and over, 5 per cent. above or 
below. 

103. Plates under 12% pounds per square foot: 

(a) Up to 75 inches wide, 2% per cent. above or below. 

(b) Seventy-five inches and up to 100 inches wide, § per cent. 
above or 3 per cent. below. 

(c) One hundred inches wide and over, 10 per cent. above 
r 3 per cent. below. 

104. Plates will be accepted if they measure not more than 
0.01 inch below the ordered thickness. 

105. An excess over the nominal weight, corresponding to 
the dimensions on the order, will be allowed for each plate, if 
not more than that shown in the following table, one cubic inch 
of f rolled steel being assumed to weigh 0.2833 pound. 





| | Ww idth of Plate 

Thickness Nominal | oe PELE SS Se Re ee ee 

Ordered, Weights 75” and up to ! 100’ and up | 5 
100” to 115 | Over 115 
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} sv | 





tg-inch 10 percent./ 14 percent. | 18 percent. | 

i Pogen 2. 16 

hy 7 / 10 ‘ | 3 

; 6 8 0 

yy 5 7 9 

t's | 4% ‘ 6% { 8% 

%s |; 4 | 6 8 od 
Over % | 3% 5 615 
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106. Except where chilled iron is specified, castings shall be 
made of tough gray iron, with sulphur not over 0.10 per cent. 
They shall be true to pattern, out of wind and free from flaws 
and excessive shrinkage. If tests are demanded, they shall be 
made on the “Arbitration Bar” of the American Society for 
Testing Materials, which is a round bar, 11%4 inches diameter and 
15 inches long. The transverse test shall be made on a sup- 
ported length of 12 inches with load at middle. The minimum 
breaking load so applied shall be 2,900 pounds, with a deflection 
of at least 1-10 inch before rupture. 

107. Wrought iron shall be double rolled, tough, fibrous and 


* (c) 1905 specification omitted. 
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uniform in character. It shall be thoroughly welded in rolling 
and be free from surface defects. When tested in specimens of 
the form of Fig. 1, or in full-sized pieces of the same length, it 
shall show an ultimate strength of at least 50,000 pounds per 
square inch, an elongation of at least 18 per cent. in 8 inches, 
with fracture wholly fibrous. Specimens shall bend cold, with 
the fiber, through 135 degrees, without sign of fracture, around 
a pin the diameter of which is not over twice the thickness 
of the piece tested. When nicked and bent the fracture shall 
show at least 90 per cent fibrous. 

VII. INSPECTION AND TESTING AT THE MILLS. 

108. The purchaser shall be furnished complete copies of 
mill orders, and no material shall be rolled, nor work done, be- 
fore the purchaser has been notified where the orders have been 
placed, so that he may arrange for the inspection. 

109. The manufacturer shall furnish all facilities for inspect- 
ing and testing the weight and quality of all material at the mill 
where it is manufactured. He shall furnish a suitable testing 
machine for testing the specimens, as well as prepare the pieces 
for the machine, free of cost. 

110, When an inspector is furnished by the purchaser to in- 
spect material at the mills he shall have full access at all time 
to all parts of mills where material to be inspeeted by him is 
being manufactured. 

VIII. WORKMANSHIP. 

111. All parts forming a structure shall be built in accordance 
with approved drawings. The workmanship and finish shall be 
equal to the best practice in modern bridge works. 

112. Material shall be thoroughly straightened in the shop, 
by methods that will not injure it, before being laid off or worked 
in any way. 

113. Shearing shall be neatly and accurately done and all por- 
tions of the work exposed to view neatly finished. 

114. The size of rivets, called for on the plans, shall be under- 
stood to mean the actual size of the cold rivet before heating. 

*115. When general reaming is not required the diameter of 
the punch shall not be more that 1-16 inch greater than the dia- 
meter of the rivet; nor the diameter of the die more than % 
inch greater than the diameter of the punch, Material more than 
¥% inch thick shall be subpunched and reamed or drilled from the 
solid, 

*116. All punching shall be accurately done. Holes mismatch- 
ing more than 1-16 inch shall be corrected with reamers. Drifting 
to enlarge unfair holes will not be allowed. Poor matching of 
holes will be cause for rejection. 

*117, Where general reaming is required the punch used shall 
have a diameter not less than 3-16 inch smaller than the nominal 
diameter of the rivet. Holes shall then be reamed to a diameter 
not more than 1-16 inch larger than the nominal diameter of the 
rivet. 

*118. Reaming shall be done with twist drills, after the 
pieces forming one built member are assembled and firmly bolted 
together. If necessary to take the pieces apart for shipping and 
handling, the respective pieces reamed together shall be so 
marked that they may be reassembled in the same position in 
the final setting up. No interchange of reamed parts will be 
allowed. 

*119. The outside burrs on reamed holes shall be removed. 

*120. Sheared edges or ends shall, when required, be planed 
at least 4% inch. 

121. Riveted members shall have all parts well pinned up and 
firmly drawn together with bolts before riveting is commenced. 
Contact surfaces to be painted (see 149). 

122. Lattice bars shall have neatly rounded ends, unless 
otherwise called for. 

123. Stiffeners shall fit neatly between flanges of girders. 
Where tight fits are called for, the ends of the stiffeners shall be 
faced and shall be brought to a true contact bearing with the 
flange angles. 

124. Web splice plates and fillers under stiffeners shall be 
cut to fit within \%-inch of flange angles. 

125. Web plates of girders, which have no cover plates, shall 
be flush, with the backs of angles or project above the same, not 
more than 1% inch, unless otherwise called for. When web plates 
are spliced, not more than !4-inch clearance between ends of 
plates will be allowed. 

*126. Connection angles for floor beams and _ stringers shall 
be flush with each other and correct as to position and length 
of girder. In case milling is required after riveting, the removal 
of more than 1-16 inch from their thickness will be cause for re- 
jection, 

127. Rivets shall be driven by pressure tools wherever pos- 
sible. Pneumatic hammers shall be used in preference to hand 
driving. 
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128. Rivets shall look neat and finished, with heads of ap- 
proved shape, full and of equal size. They shall be central on 
shank and grip the assembled pieces firmly. Recupping and 
calking will not be allowed. Loose, burned or otherwise de- 
fective rivets shall be cut out and replaced. In cutting out rivets, 
great care shall be taken not to injure the adjacent metal. If 
necessary, they shall be drilled out. 

129. Wherever bolts are used in place of rivets which trans- 
mit shear, the holes shall be reamed parallel anl bolts turned to 
a driving fit. A washer not less than 1% inch thick shall be used 
under nut. 

130. The several pieces forming one built member shall be 
straight and fit closely together, and finished members shall be 
free from twists, bends or open joints. 

131. Abutting joints shall be cut or dressed true and straight 
and fitted close together, especially where open to view. In com- 
pression joints depending on contact bearing, the surface shall 
be truly faced, so as to have even bearings after they are riveted 
up complete and when perfectly aligned. 

*132. Holes for floor beam and stringer connection shall be 
subpunched and reamed with twist drills to a steel templet 1-inch 
thick. Unless otherwise allowed, all other field connections shall 
be assembled in the shop and the unfair holes reamed; and when 
so reamed, the pieces shall be match-marked before being taken 
apart. 

*133. Eyebars shall be straight and true to size, and shall be 
free from twists, folds in the neck or head, or any other defect. 
Heads shall be made by upsetting, rolling or forging. Welding 
will not be allowed. The form of heads will be determined by 
the dies in use at the works where the eyebars are made, if 
satisfactory to the engineer, but the manufacturer shall guarantee 
the bars to break in the body when tested to rupture. The thick- 
ness of head and neck shall not vary more than 1-16 inch from 
the thickness of the bar. (See 160). , 

*134. Before boring, each eyebar shall be properly annealed 
and carefully straightened. Pin holes shall be in the center line 
of bars and in the center of heads. Bars of the same length shall 
be bored so accurately that, when placed together, pins 1-32 inch 
smaller in diameter than the pin holes, can be passed through 
the holes at both ends of the bars at the same time without 
forcing. 

*135. Pin holes shall be bored true to gauges, smooth and 
straight; at right angles to the axis of the member and parallel 
to each other, unless otherwise called for. The boring shall be 
done after the member is riveted up. 

136. The distance center to center of pin holes, shall be cor- 
rect within 1-32 inch; and the diameter of the hole not more 
than 1-50 inch larger than that of the pin, for pins up to 5-inch 
diameter, and 1-32 inch for larger pins. 

137. Pins and rollers shall be accurately turned to gauges and 
shall be straight and smooth and entirely free from flaws. 

138. Screw threads shall make tight fits in the nuts and 
shall be U. S. standard, except above the diameter of 134 inch, 
when they shall be made with six threads per inch. 

139. Steel, except in minor details, which has been partially 
heated, shall be properly annealed. 

140. All steel castings shall be annealed. 

141. Welds in steel will not be allowed. 

142. Expansion bed platesCast wall plates shall be planed I 
Cast wall plates shall be planed top and bottom. The cut of the 
planing tool shall correspond with the direction of expansion. 

*143. Pilot and driving nuts shall be furnished for each size 
of pin, in such numbers as may be ordered. 

*t44. Field rivets shall be furaished to the amount of 15 per 
cent. plus 10 rivets in excess of the nominal number required for 
each size. 

145. Pins, nuts, bolts, rivets and other small details shall be 
boxed or crated. 

146. The weight of every piece and box shall be marked on 
it in plain figures. 

147. Payment for pound price contracts shall be by scale 
weight. No allowance over 2 per cent. of the total weight of the 
structure a$ computed from the plans will be allowed for excess 
weight. 

IX. SHOP PAINTING. 

148. Steel work, before leaving the shop, shall be thoroughly 
cleaned and given one good coating of pure linseed oil, or such 
paint as may be called for, well worked into all joints and open 
spaces. 

149. In riveted work, the surfaces coming in contact shall 
each be painted before being riveted together. 

150. Pieces and parts which are not accessible for painting 
after erection, including tops of stringers, eyebar heads, ends of 
posts and chords, etc., shall have a good coat of paint before 
ieaving the shop. d 

151. Painting shall be done only when the surface of the 
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metal is perfectly dry. It shall not be done in wet or freezing 
weather, unless protected under cover, 

152. Machine-finished surfaces shall be coated with white lead 
and tallow befcre shipment or before put out into the open air. 

X. INSPECTION AND TESTING AT THE SHOPS. 

153. The manufacturer shall furnish all facilities for inspect- 
ing and testing the weight and the quality of workmanship at the 
shop where material is manufactured. He shall furnish a suit- 
table testing machine for testing full-sized members if required. 

154. The purchaser shall be notified well in advance of the 
start of the work in the shcp in order that he may have an in- 
spector on hand to inspect material and workmanship. 

155. When an inspector is furnished by the purchaser, he 
shallshave full access, at all times, to all parts of the shop where 
material under his inspection is being manufactured. 

156. The inspector shall stamp each piece accepted with a 
private mark, Any piece not so marked may be rejected at any 
time, and at any stage of the work. If the inspector, through an 
oversight or otherwise, has accepted material or work which is 
defective or contrary to the specifications, this material, no 
matter in what stage of completion, may be rejected by the pur- 
chaser. 

"157. The purchaser shall be furnished complete shop plans. 

*158. Complete copies of shipping invoices shall be furnished 
to the purchaser with each shipment. 

XI. FULL-SIZED TESTS. 

*1sg. Full-sized tests on eyebars and similar members, to 
prove the workmanship, shall be made at the manufacturer’s ex- 
pense, and shall be paid for by the purchaser at contract price, 
if the tests are satisfactory. If the tests are not satisfactory, the 
members represented bv, "cus will be rejected. 

*160, In cycoar tests, the fracture shall be silky, the elonga- 
tina in ro feet, including the fracture, shall be not less than 15 
per cent. and the ultimate strength and true elastic limit shall 
be recorded. (See 133.) 

J. P. Snow, bridge engineer Boston & Maine Railroad, Boston, 
Mass. chairman of committee. 

MINORITY REPORT. 

We, the undersigned, minority members of the committee, join 
in the approval of the preceding specifications, with the following 
exceptions: 

(1) We cannot approve the impact formula as submitted, in- 
volving the use of a single unit stress for both static and live 
loads. 

The method of proportioning bridges, which was based on the 
assumption that the moving load has twice the effect on a struc- 
ture of an equal amount of static load is so generally in use by 
prominent engineers, that it is to our minds unreasonable to infer 
that is is incorrect and bad practice. 

The impact formula proposed by the majority members, be- 
fore being adopted finally and promulgated to the profession as 
the only one worthy of use. should be either mathematically or 
experimentally proven. This we claim has not been done, and it 
certainly has not been done to our satisfaction at least. 

The proposed formula dces not adequately account for the ef- 
fect of heavy static loads involved by the use of ballasted floors, 
or other causes. 

(2) The specifications do not directly state what the live 
loading for each track shall be in the case of double-track bridges. 

(3) We do not approve the proposed method of determining 
when stiffeners on plate girders shall be used, and their spac- 
ing when used, 

The minority members feel that the question of impact should 
be given the same consideraticn as other disputed points, some 
of which are of at least no greater importance. 

The specifications as above written provide for the use of 
either concentrated or uniform live loads; they permit the use of 
plain punched; punched and reamed, or drilled work, at the op- 
tion of the engineer; they recognize the use of obth pin-connect- 
ed and riveted work, with no qualification as to limiting length of 
span. Girders may be proportioned either by the moment of in- 
ertia of their sections or by assuming that the flange areas are 
concentrated at their centers of gravity. 

In view of the recognition of the necessity for the exercise 
of individual preference in the foregoing instances, it seems to 
the undersigned a matter of common justice and fairness that 
the important inpact question be not made more narrow and 
binding than those just mentioned. 

We further believe that the very commonly used method in- 
volving unit stresses on a sliding scale for varying proportions 
of live and static load be recognized in the specification along 
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with and of equal prominence with the method approved by the 
majority. 

The undersigned have no impact formula to recommend as a 
body. We believe that the impact question is one which should 
not be settled at the present time. The committee itself, as a 


whole, is prepared to recommend to the association the carrying’ 


out of impact tests, and this in itself is proof that although a 
recommendation has been made for an impact formula, the ques- 
tion is still unsettled, even in the minds of the committee. 

The minority members urge that these tests ought to be made 
and believe that a reasonable impact formula can be determined 
from such experiments. Whatever may be the result of these 
tests no preconceived notions will stand in the way of our ap- 
proval, providing that they be made properly, and not with an 
idea of substantiating a predetermined formula. 

We, the undersigned, suggest that the specifications be re- 
turned to the committee with instructions that clauses providing 
for the use of unit stresses proportional to the relative amounts 
of live and static loads be added, and that such additional clauses 
be given equal prominence in the specifications with the present 
one. 

C. D. Purdon, engineer maintenance of way, St. Louis & San 
Francisco Railroad, Saint Louis, Mo. 

A. F. Robinson, bridge engineer Atchison, Topeka & Santa Fe 
Railway System, Chicago, Ill. 

C. H. Cartlidge, bridge engineer Chicago, Burlington & Quincy 
Railway, Chicago, III. 

DISCUSSION. 


Mr. C. H. Cartlidge (Chicago, Burlington & Quincy) :—The 
writer being in the position of dissent from the finding of the 
majority of the committee, desires to explain that his dissent 
applies only to the portion under the heading “Live Loads and 
Unit Strains.” So strong is his belief, however, that there is a 
considerable number of engineers in the association who are not 
entirely satisfied with the impact formula advocated:in the com- 
mittee report, that he ventures to lay before the members of the 
association a statement of his reasons for dissent. 

The writer believes that the Schneider formula for impact is 
really only another form of the long-used provision for the dy- 
namic effect of moving loads, and the dimensions of bridges re- 
sulting from its use are not materially different from those re- 
sulting from the specifications of a majority of the more promi- 
ment roads. The writer believes, moreover. that there is a differ- 
ence between impact and the dynamic effect of moving trains, 
terms which are generally used interchangeably. 

Under the Schneider formula, the live load is, theoretically, 
reduced to a static load, and this is a very elegant position for 
the moving-load effect. The omission of any provision for the 
true impact, or “hammer blow” of the drivers, seem erroneous. 

It is well known that the large majority of locomotives are 
necessarily so counterbalanced that at anything above moderate 
speeds there is, at each revolution of the driving wheel, an in- 
crease and subtraction from its total load on the rail. This 
amounts in certain engines to from 30 to 40 per cent., and exists 
as an actual load, in addition to the dead weight on the driving 
wheels. This should be taken account of quite as much as the 
static weight of the wheel. 

This impact effect does not exist on both rails of the track at 
the same time, though the alternations are very rapid at high 
speeds. It will readily be seen that the members nearest the rail 
will be most affected by this impact and that it will travel to 
the various members in about the following order: First to the 
rails, then the ties, stringers, floorbeams and truss members; a 
part of its effect being gradually absorbed by the mass of the 
structure, and by the elasticity of the material composing it. 

In order to represent this action, the writer proposes to im- 
pose upon each driver, on one rail only, an allowance of 50 per 
cent. of its static weight; this allowance to be known as “Impact” 
and this impact to be treated as an additional load, and moved 
with the driving wheels to produce the greatest effect on mem- 
bérs under consideration, 


The increase to 50 per cent. from the 30 to 40 per cent. men- 


tioned, is suggested because of the unknown quantities involved 
by the roughness of track and the rolling and nosing of heavy 
engines. 

The live and static loads having been adopted, and _ their 
strains computed, such unit strains should be employed as will 
allow of the varying proportions of static to live load strains. 

The writer believes that it is impossible to design bridges with 
a single unit strain for dead and live loads, and design them con- 
sistently. The effect of a moving load, due to its sudden applica- 
tion, is commonly believed to be twice as great in magnitude as 
its static effect. 

It seems most rational to the writer to take into account all 
the effects of moving loads as far as they can be estimated and 
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for resulting strains employ a unit strain of half what is deemed 
safe for static strains. This process will involve very little labor 
of computation, and resulting strains are what they seem to be 
on the strain sheet. 

This will no doubt seem a harking back to old methods, but, 
when the various types of structures to be designed are con- 
sidered, some having extremely heavy ballasted floors, and some 
having none, but ci arrying the rails directly on the steel work, it is 
evident that those having the heavier dead load should be al- 
lowed to undergo greater unit strains. 

The typical loading proposed by the committee is entirely ade- 
quate, but I propose that for impact allowance there be added to 
each driver, on one side of one engine, 50 per cent. of its weight. 
The computations resulting from this may appear somewhat com- 
plicated at first, but they are not so, and anyone who has had to 
deal with concentrated load systems will readily devise short and 
quick methods of taking care of this impact allowance. 

It is to be hoped that, although there be no proof of the cor- 
rectness of the writer's position in this matter, this may lead to 
further and fuller discussion of a really important question by 
the members of the association, and that the association as a 
whole, will not commit itself to any impact formula based on in- 
sufficient data. 

It is also hoped that all members who are not disposed to 
agree with the majority of the committee, will discuss the ques- 
tion either by letter or orally in the conve — 

Mr. Ralph Modjeski, consulting engineer: I desire to make 
some remarks on the general specifications for steel railroad 
bridges of 1905 prepared by the committee on iron and steel 
structures. ; 

Paragraph 10: It would be desirable to introduce some for- 
mula to provide for the effect of unbal: anced locomotives on short 
spans. ‘This effect is sometimes sufficiently great to bend the 
rails and therefore cannot be neglected in designing bridges. 

Paragraph 19: There is considerable doubt in my mind as 
to whether there should be a difference made between the unit 
strains allowed for shop and field rivets. A hand driven shop 
rivet may be a great deal worse than a field rivet driven with an 
air hammer. There seems to be difference of opinion between 
field rivets and shop rivets when both kinds are driven with a 
pneumatic hammer, If the same unit were adopted in the specifi- 

cations restricting, perhaps, some what the field riveting to in- 
sure better workmanship, it would simplify the calculations con- 
siderably ; besides, there may be cases where a shot riveted con- 
nection is gradually replc iced by field rivets as the former become 
loose, in which case the number of rivéts would not be sufficient 
under the specifications. 

Paragraph 21: I believe that the requirement for provision for 
alternate strains is a good one, except that 1 would suggest some 
manner of transition between the cases where only the largest sec- 
tion is taken and those where total sections of area for both 
alternate stresses are taken; for instance, taking a stiff diagonal 
next to the center panel, under these specifications it would be 
uncertain whether only the section giving the largest strain should 
be taken or whether the member should be proportioned for a 
total sectional area equal to the sum of areas required for each 
strain. There is some uncertainty about the expression “if the al- 
ternate strains occur in immediate succession.” 

Paragraph 33: “When these ratios are decreased proper in- 
crease shall be made to the flange sections.” It does not seem 
clear to me what the “proper” increase would be. 

Paragraph 34: It would seem impossible to comply with this 
requirement in case of closely packed eyebar heads, for instance. 

Paragraph 39: I think it objectionable to use thinner metal 
than 34 inch in railroad bridges, except for fillers. I believe a 
proper specification would be for bridges designed for Cooper's 
E-50 loading to stipulate that material shall be 7-16 inch thick 
for all parts carrying calculated strain and 3g inch for other parts. 

Paragraph 43: There should be a limitation to the length of 
rivets driven either by hand or pneumatic hammer. This length 
should be shorter than the length allowed for rivets driven by 
direct power. 

Paragraph 45: I see no objection to using cover plates as thin 
as 1-50 or even I-60 of the distance between rivet lines, provided 
the entire yen of these cover plates is not figured as part of 
the working are 

Paragraph 47: ‘i found the following rule a good one to use in 
determining the length of tieplates or compression members: 
The tieplates and the rivets connecting them to the webs should 
be sufficiently strong to transmit one-half of the strain of the en- 
tire member from one web to the other. I offer this as a sug- 
gestion and think a similar rule could be formulated to make the 
tieplate question more definite. 

Paragraph 48: As the specifications are for railroad bridges 
only I would suggest barring out the 35<- inch rivets entirely. In 
fact, it would be better still to adhere to 7£-inch rivets as a mini- 
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mum barring out 34-inch rivets as well. There is a good deal of 
room for study and experiment as to the lattice bars. I think 
that there is generally a great deal of metal wasted in lattice bars, 
because we lack the necessary data, and having to go by prece- 
dent only, we wish to be on the safe side. 

Paragraph 63: I would suggest using nothing less than 6-inch 
and preferably 9-inch rollers. 

Paragraph €9: I would suggest that all wall plates be set on 
rust cement, as it is impossible to determine in all cases whether 
they get full bearing when placed directly on masonry. I do not 
favor the use of Portland cement mortar for that purpose. 

Paragraph 91: I have on previous occasions expressed my ob- 
jections to dropping out the requirement for the yield point or 
elastic limit. I see no use in recording it if it is not to be used as 
a requirement. I have also expressed my objections to the qual- 
ity of steel specified. The steel which I use in my work has an 
ultimate strength of 62,000 to 70,000 pounds, and an elastic limit 
of not less than 37,000 pounds. In work specified recently for 
the Columbia River bridge the ultimate strength will be 62,000 to 
70,000 pounds and elastic limit not less than 35,000 pounds, and 
the cold specimens will be built as follows: 

Up to and including 34 inch in thickness, bend 180 degrees flat. 

From 34 to 1 inch bend 180 degrees around a pin of a diameter 
equal to one-half the thickness of the piece bent. 

One inch and over bend around a pin of a diameter equal to 
three-fourths of the thickness of the piece. 

T am of the opinion that the specification as prepared by the 
committee provides for an inferior grade of steel, the unfortu- 
nate argument having been used that it is the natural product of 
the mill. The pig iron is still a more natural product of the fur- 
naces, and still we would not use it for bridgework. 

Paragraph 102: This requirement is entirely too easy to com- 
ply with, especially if the low grade of steel as called for in the 
committee’s specifications is used. This requirement should be 
180 degrees flat. From experience I know that this can be ob- 
tained without much difficulty 

Paragraph 122: I am strongly in favor of reaming of all ma- 
terial, or if soft metal be used, of punching of all material, but 
there are objections to having some holes reamed and other holes 
punched on the same work. An exception to this might be made 
in the case of lattice bars. 

Paragraph 138: I would suggest to strike out “wherever pos- 
sible,” as I think the work should be designed in such a manner 
as to make this always possible. 

Paragraph 129: I would change the word “5-inch” to “6-inch.” 

Paragraph 141: In my experience 10 per cent of the excess of 
field rivets is not sufficient and I always specify 20 per cent. 

Paragraph 146: In accordance with my previous suggestion 
as to placing of the wall plates on masonry, it seems preferable 
to leave the castings with a rough bottom instead of planing them. 

P aragraph 150: Even in reamed work I do not consider the 
planing off of shearing edges essential except in working sec- 
tions. 

Paragraph 158: The coating of finished surfaces seems to me 
should not apply to milled or faced ends of stringers, floor beams 
and compression members. This paragraph could: possibly be 
modified as follows: “Machine finished surfaces, except ends of 
riveted members, shall be coated, ete. 

Paragraph 164: I do not know what amendment will be pre- 
sented at the next convention, but as the requirements for full 
sized tests stand now they seem very deficient as far as the eye- 
bars are concerned. It is essential to test full sized eyebars, be- 
cause of the various manipul itions to which they are subjected. 

In response to an invitation from a member of the committee, 
Mr. Theodore Cooper, consulting engineer, New York, N. Y., 
furnishes the following comments: 

Your letter of inquiry is very opportune, as I am now preparing 
a new edition of my railroad bridge specifications, 

Impact formulas: Some 30 years ago I became much inter- 
ested in the subject of dynamic deflection of girders and studied 
the tests made by the parliamentry commission about 60 years 
ago) and all the later tests made in France and Germany, with 
all the theoretical discussions thereon, and have kept a general 
watch on all actual tests made from time to time. In addition, 
I have had opportunities for some personal observations. My 
general conclusions are that, as long as the train stays on the 
track, the worst impacts are due to, first, bad rail joints; second. 
to the jump of the rolling stock at the entrance of a bridge, due 
to change in elasticity of the roadbed (hence a great demand for 
an end floor beam instead of resting any part on the rigid abut- 
ment walls). 

Of course, unbalanced rolling stock, flat or imperfect wheels, 
ete., act to increase the loads, but the most important impact 
outweighing all the others is the impact due to a derailed engine 
or train. 

The early American bridge builders, to provide for this, adopt- 
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ed the rule of using twice as great a factor for the live as for the 
dead load. Now, while I do not believe a moving load has twice 
effect of a dead load, I do not consider this old rule, which cer- 
tainly has done us good service, clearer of comprehension and 
better suited to the purpose than the formula you mention. 

Common Specifications: I do not believe it is desirable or pos- 
sible to get up one common specification. Different experiences 
and special studies of existing work frequently bring out new 
requirements that may appear useless or unnecessary to others. 
For unity of ideas and harmonious agreement, there must be sac- 
rifices and compromises. I never could accept the idea, now so 
prevalent, that a majority vote can settle intelligently any scien- 
tific question of difference of view. Advancement in any branch 
of lyiman knowledge must stop, if, like the trade union idea, the 
views and desires of the majority are to be the limitations. 

That the more experienced bridge engineers could reduce their 
specifications nearer to a common basis is no doubt possible, each 
however, holding to their own on all points where they could not 
agree, This is what Mr. C. C. Schneider and I did in tgot. 

I have stated for some years that if the two associations could 
get up a common specification for materials (I assumed it would 
be up to the best practice of the day) I would insert it in my next 
edition. 

The weakness of my eyes for some months past has prevented 
me from keeping in touch with the action of these associations, 
but recently [ have examined their conclusions somewhat criti- 
cally, and was extremely disappointed. I should be stultifying my 
whole experience and career by adopting the material they have 
selected. I have handled and worked the commonest and _ best 
wrought iron, the hardest of crucible steel (Saint Louis bridge) 
and in 1880 (“Use of Steel for Bridges,” Am. Soc. C. E. Pro- 
ceedings) took a stand against the use of high steel and in favor 
of the steel that has become known as “medium steel.” 

For years this material has been largely used, and I personally 
have never had any difficulty in getting it without friction. 

That there are, in the execution of anv work, certain occasions 
when the engineer must use his professional experience and com- 
mon sense to determine after consideration of the facts whether 
he can avoid taking the “pound of flesh” or not without detri- 
ment to the work, only emphasizes the necessity of the engineer 
having the above qualities. No specification, however lenient, 
can obviate the necessity for experience and common sense. 

It has appeared to me that, behind the general desire for a com- 
mon specification there are two especially dangerous features, 
tending to degrade all the standards: First—For unanimity, it 
will be necessary to lower the standards so that the poorer or 
progressive manufacturers can be placated. Second—Lower the 
standards so the perfunctory inspector or inexperienced engineer 
will not be bothered to use any judgment. 

I have been subject to much correspondence in the past from 
those apparently having work, under my specifications, asking the 
most elementary questions or seeking a determination of some 
simple question, requiring a minimum amount of common sense. 
No specification at all is the only thing that would relieve such 
cases. 

Low Steel: I cannot accept or advise the acceptance of this 
material as the final outcome of our experience with structural 
steel. It is unfit for eyebars, and is no more suitable for other 
work than medium steel. I have been in favor, if it was possible, 
of establishing one grade of structural material, but only on the 
assumption that the best and not the poorest would be selected. 

Some years ago, at the request of certain manufacturers of soft 
steel, which was unquestionably better than iron, I inserted a 
clause for soft steel in my specifications with lower allowed 
strains than for medium steel.. If T insert the low steel of the as- 
sociations, it must be with a reduction of 10 per cent. in the al- 
lowed strains. 

In important structures the bridge engineer could not accept 
this material, when the demands are all for higher material and 
when we are looking hopefully forward to the possible nickel or 
other high-class material for the great spans of the future. 

It is pretty clear to my mind that the bridges of the future 
must be better, not poorer, than we have been getting. Due weight 
should be given by the young members of our profession to this 
fact. viz.. much of the incompetency and ignorance shown in much 
of the bridge work of the past has been hidden under the excuse 
that the defects were due to the rapidly increasing trainloads. 

Now that we have reached a pomt where the maximum train- 
load will never be surpassed, errors in design, material or work- 
manship must come squarely back to the responsible engineer. 

It may temporarily appear best to the greater number to lower 
the standards, but in my opinion it is a grave error. 

Mr. R. G. Manning, American Bridge Company: I note that 
the specifications for steel railway bridges have not been formally 
adopted and are subject to revision at the next convention in 
March, 1906. I wish to say that, on the whole, these specifications 
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are practical, clear and definite, and will probably become quite 
universal in their use, but would like to offer a few suggestions 
which may be considered if desired. 

Having had several years’ experience in the manufacture and 
detailing of bridges, and coming in contact with many specifica- 
tions and inspectors, I find there are a few points which are 
always raised when it comes to carrying out the work, and which 
are usually settled in about the same way, and it would seem that 
if specifications eliminated these points it would save considerable 
annoyance and trouble. Some of the points are as follows: 

Paragraph 35 provides for satisfactory drain holes for pockets 
or depressions which will hold water, or they shall be filled with 
acceptable waterproof material. I do not believe it is possible 
to provide satisfactory drain holes, as they soon fill up and do not 
perform their duty. Would it not be better to omit this clause 
and specify the pockets to be filled with acceptable waterproof 
material to be furnished by the railroad company 

Paragraph 82 calls for the spacing of rivets and stiffeners not 
to exceed 5 inches. This will make it difficult for most modern 
shops where multiple punches are used. The spacing of the rivets 
in the end stiffeners and at floor beam connections is usually 
made 3 inches, and for the intermediate stiffeners every other 
rivet is omitted, leaving the rivets 6 inches spacing and the rivets 
in horizontal lines throughout the web, which is necessary for 
the use of the multiple punch. The 5-inch spacing will make it 
impossible to use the multiple punch for most webs where stiff- 
eners occur. This limit should be made not to exceed 6 inches. 

Under paragraphs 122, 150 and 151 it seems confusion will 
arise on account of the indefiniteness of whether general reaming 
will be required by the specifications. Many engineers will simply 
call for their work to be done in accordance with this specifica- 
tion. Would it not be better if paragraph 122 were made to 
cover the reaming as would be used under the ordinary class of 
work, and not say anything about the general reaming? Then 
under a heading, something like this: “Additional Specifications 
for Reaming,” there specify that if additional requirements are 
desired for reaming and planing other than that called for by 
the general specifications, the plans and invitations must state 
just what is desired, so that it will be perfectly definite what is 
required unless special mention is made of it. 

Under the head of “General Reaming” this specification would 
require everything even to the minor details to be reamed. Even 
where this is called for and the matter is taken up, the minor 
details are invariably waived. 

I have also found that the specifications for sheared edges, as 
called for in your paragraph 150, causes considerable confusion. 
Your specification would require the ends of all small details, such 
as hitch angles, lateral plates, tieplates, fillers, ends of lateral 
angles and many other parts to be planed where it is not usually 
intended. These are points also which are usually waived when 
the question is taken up. 

The question of planed edges does not mean much after you 
eliminate that which is done in the ordinary practice of first-class 
work today, viz.: Ends of all chord sections are milled, ends of 
all floor beams and stringers are usually milled, and when these 
are taken out, the important members are taken care of except 
perhaps web plates. Ordinarily web plates have a large edge 
distance, say 2 inches or more, and do not really necessitate plan- 
ing and it is seldom required. This leaves the planing, so far as 
the important parts are concerned, to a very few pieces, or where 
it is required in gusset plates and the like for appearances. We 
believe the best results would be obtained if a clause for planing 
the sheared edges would be something like this: ‘“Sheared edges 
will be required to be planed only when ealled for on the plans 
submitted.” 

My thought in the above is that when this workmanship will 
be required the case will be special and the engineer in charge 
will know what he desires and why, and can easily call for it. 
This is also true of the general reaming. 

Paragraph 129 is also indefinite as to the milling of beams and 
stringers. For built up stringers in this class of work the ends 
are either milled to exact length before connection angles are put 
on, and this milled edge used as a surface to fit the connecting 
angles to, or they are milled after the connection angles are 
riveted on. This is especially true of stringers. Why not call 
for the stringers and floor beams to be milled to length and give 
the option to the shop as to which way they will do it? 

Under paragraph 134 a clause covering the usual practice in the 
tension chord splice of riveted trusses should be added, viz.: 
“In splicing tension members where a part of the main section 
is extended to form a part of the splice, making it impossible to 
mill the member after it is riveted up, an opening not to exceed % 
inch will be allowed at the joint.” 

Paragraph 135 calls for floor girder connections to be feamed 
to iron templets. This part is all right, as the floor beam con- 
nections are usually reamed to an iron templet. The rest of the 
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paragraph would call for assembling of the work in the shop, 
which in many cases is impossible and seldom required and it is 
not necessary. Chord sections are usually assembled, reamed and 
match marked. Lateral connections and minor details, where 
connections are short, hardly require it. 

The connection of diagonals in riveted work is a little more 
important, but all that is necessary and usually required is to 
apply woodesi templets to both connections to see that the holes 
match. We believe a paragraph which states just what is wanted 
and yet conforms to the general practice would be more satis- 
factory, viz.: “Floor connections reamed to iron templet, chord 
section assembled, match marked and reamed in place. Main 
diagonal connections reamed to templet and templet applied to 
satisfy the inspector that the workmanship is first class. Lateral 
connections and minor field connections merely checked up by 
the inspector.” 

My thought in these suggestions is to make a specification 
which, when it is referred to without any qualifying clauses, will 
be perfectly clear as to what is required in every detail. If any- 
thing more is desired by the customer have him specify it in his 
tender for the work, which will make the entire specification 
clear and complete. These additional requirements can be em- 
bodied in the specification in such a way that they will not be a 
part of the specification unless specifically referred to. Most of 
the general specifications try to cover everything that it is likely 
to be required for the most complex case, and the result is that 
there are always a number of indefinite points unsettled for 
nearly every order, even where the plans submitted call for what 
is desired, and should the general specifications require more than 
the customer intended the inspector will always question these 
points, which may not be brought up until the work is at such a 
stage in the shop that it must be stopped until these points are 
settled. In most of these cases the manufacturer clearly under- 
stands what is desired, but must stop to settle the point, and in 
my years of experience it is usually settled according to the in- 
terpretation of the manufacturer. 

When we put drawings into the shop we aim to so specify 
everything that there can be no question arise in the minds of 
the shopmen as to the interpretation of the plans. You have 
nearly attained this point in your specification, and it is possible 
to make it still more complete in this respect by makng a few 
alterations as suggested above, although I have not attempted to 
cover all the points and have taken up the questions relating to 
the shop work and shop drawings only. 

A clause in the specification which would say that the work 


should be manufactured in the shop in accordance with the ap- 


proved plans, and where the specifications thereon differed from 
the general specifications the plans should be followed; would 
avoid many difficulties. The only thing the shop has to govern 
its work is the plans, and they should have everything on them 
pertaining to the specifications which refer to the shop work, in 
order to carry out the intent of the specification. 

I hope I have made myself ciear as to the intent of the sug- 
gestions and trust I will be pardoned for making them, but my 
experience and practice in this respect may be of use to the com- 
mittee, and I write this mainly to help to get the best results 
possible. 

Mr. A. F. Robinson did not believe that it was wise to use the 
fibre stress of 2000 pounds per square inch, with impact of 100 
percent. This would require the following size ties: 

FIRST 50,000 POUND AXLES. 

8 in. x 10 in. ties for stringers spaced 7 foot to 714 foot centers. 

8 in. x 12 in. ties for stringers spaced 8 foot centers. 

8 in. x 14 in. ties for spacing of 9 foot to 10 foot centers. 

SECOND 55.000 POUND AXLES. 

8 in. x Io in. tie for stringers 7 foot to 7% foot centers. 

8 in. x 12 in. tie for stringers 8 foot centers. 

8 in.x 14 inch tie for stringers 9 foot centers. 

8 in. x 16 in. tie for stringers 10 ft. centers. 

THIRD 60,000 POUND AXLES. 

8 in. x 10 in. tie for stringers 7 foot centers. 

8 in. x 12 in. tie for stringers 71% foot centers. 

8 in. x 14 in. tie for stringers 8 foot to 9 foot centers. 

8 in. x 16 in. tie for stringers 10 foot centers. 

He also called attention that with ballast floor 6 inch creosoted 
timber laid solid will meet all req::irements up to 8 feet between 
centers of stringers, and 10 inch will answer for 9 to Io feet 
spacing of stringers or girders. Counting on 60,000 pound axles 
and a clear space of 4 inches between ties, the open deck will 
cost as follows (considering 12 foot ties) 7 foot centers $2.50 
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per lineal foot of track; 8 foot centers $3.15 per foot; 10 foot 
centers $3.50 per foot. A ballasted floor of creosoted timber 
14 feet in width will cost about as follows (creosoted timber 
and bolts being taken at $45 per 1900 B. M. and ballast $1.00 per 
cubic yard in place.) For 8 foot spacing of stringers $4.20 per 
foot of track; for 10 foot spacing of stringers $6.70 per foot. 
The open bridge will not stand a derailment and is also dang- 
erous on acount of fire. The ballast floor will stand any de- 
railment, cut out the fire danger and is good for about 25 years 
of service. 

Mr. Snow called attention to paragraphs 6 and 7 saying that 
they proposed to omit the word “series” in the second line. He 


‘read paragraph g saying they had decided to change it as fol- 


lows: “Impact or dynamic increment to be added to live load 
strains.” He also stated that they had decided to change para- 
graph 10 which should read “All spans shall be designed for a 
lateral force on the loaded chord of 200 pounlds per lineal foot 
plus 10 percent of the specific train load on one track, and 200 
pounds per lineal foot on the unloaded chord, these forces be- 
ing considered as moving.” In paragraph 12 he asked to have 
2 per cent changed to 20 per cent. For paragraph 13 they had 
a new reading as follows: “Structures located on curves shall be 
designed for the centrifugal force of the live load acting at a 
height of 6 feet above the rail; proper account being taken of 
the superelevation, the speed and superelevation to be determined 
by the engineer for each case.” Paragraph 18 on shearing has 
been modified to read 10,000 instead of 9,000. In paragraph 
19 the bearing is changed to 20,000 instead of 18,000. Para- 
graph 20 is made to read “Members subject to alternate 
strain of tension and -comparison shall be proportioned 
for the strains giving the largest section. If the alter- 
nate strains occur in succession during the passage of 
one train, as in stiff counters, each strain shall be increased by 
50 per cent of the smaller. The connections shall in all cases be 
proportioned for the sum of the strains.” Paragraph 23 has 
been modified to read “For strains produced by longitudinal and 
lateral or wind forces combined with those from live and dead 
load and centrifugal forces, the unit strain may be increased 25 
per cent over those given above, but the section shall not be less 
than required if the longitudinal and lateral or wind forces be 
neglected.” He continued that they had modified paragraph 
30 so that it reads ‘‘Trusses shall preferably have a depth 
of not less than one-tenth of the span. Plate girders and rolled 
beams, used as girders shall preferably have a depth of not less 
than one twelfth of the span. If shallower trusses, girders or 
beams are used the section shall be increased so that the maxi- 
mum deflection will not be greater than if the above limiting 
ratios had not ben exceeded. 

Prof. H. S. Jacoby asked whether in paragraph 29 the third 
line, the “depth of the girder” meant the “effective” depth. The 
committee said that this meant the effective depth and decided 
to add the word. 

Mr. Snow said that they made a little grammatical change in 
paragraph 34 so that it will read in the plural instead of the 
singular. Paragraph 37 was changed to read as follows: “The 
minimum distance between centers of rivet holes shall be three 
diameters of the rivet; but the distance shall preferabiy be not 
less than three inches for 7g inch rivets and 2% inches for 4 
inch rivets. The maximum pitch in the line of strain for mem- 
bers composed of plates and shapes shall be 6 inches for 7g inch 
rivets and § inches for 34 inch rivets. For angles with two gauge 
lines and rivets staggered, the maximum shall be twice the above 
in each line. Where two or more plates are used in contact, 
rivets not more than 12 inches apart in either direction shall. be 
used to hold the plates well together. In tension members com- 
posed of two angles in contact, a pitch of 12 inches will be al- 
lowed for riveting the angles together.” In paragraph 42 they 
omitted “if used” in the line next to the last. In paragraph 43 
they changed “one-tenth” to “one-twelfth of.” In paragraph 55 








R4 RAILWAY ENGINEERING AND MAINTENANCE OF WAY 


the word “of” in the last line should be “for.” Paragraph 56 
was changed to read “Rivets carrying strain and passing through 
fillers shall be increased 50 per cent in number, and the excess 
rivets when possible shall be outside of the connected member.” 
Paragraph 80 was revised to read “Hip verticals and similar 
members, and the two end panels of the bottom chords of single 
track pin connected trusses un to 300-foot spans, shall be 
rigid.” These changes were all adopted by the association. 

Mr. Snow continued on the changes of part II saying that the 
committee had embodied the various discussions and suggestions 
that had been made. In paragraph 84 they decided to change 
the elongation for steel castings from 18 per cent to 15. 

Mr. Webster called attention in paragraph 84 to the per cent 
of phosphorus which is given as .o8 and asked if there was any 
objection to changing it to .0o6. This suggestion was adopted by 
the committee. 

The secretary read the rest of the changes which were as fol- 
lows: Paragraph 85 change Niagara version to that of 1905. 
Paragraph 116 changed as follows: “All punching shall be ac- 
curately done. Drifting to enlarge unfair holes will not be al- 
lowed. If the holes must be enlarged to admit the rivet, they 
shall be reamed. Poor matching of holes will be cause for re- 
jection.” Paragraph 126 change last sentence to read “In case 
milling is needed or is required after riveting, the removal of 
more than 1-16 inch from this thickness will be cause for re- 
jection.” Paragraph 133. The thickness of head and neck shall 
not vary more than 1-16 inch from that specified. 
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Records, Reports and Accounts 


The general purpose of the present report is to consider the 
subjects of records, reports and accounts under five subheadings 
as follows: 

(1) Ledger accounts for individual pieces of work. | 

(2) System for maintenance of way office records of bridges 
and culverts ° 

(3) Recommended standard conventional signs for right of 
way and topographical maps. 

(4) Progress profiles. 

(5) Track charts. 

LEDGER ACCOUNTS FOR INDIVIDUAL PIECES OF 

WORK. 

Definition: “Statements kept in ledger form in order to estab- 
lish the detail, total and comparative cost of any particular work 
or class of expenses.” 

There is a general agreement among both constructing and 
maintenance engineers that the record of unit costs is essential 
information for the guidance of officers who estimate and au- 
thorize new work. The objection to any system of individual 
ledger accounts is based not on principle, buf rather on the failure 
of the railroads to insure accuracy in the accounts. The general 
principle underlying the system is certainly correct, and since the 
information derived from these accounts is considered essential, 
it is worth while to insist on accuracy and to outline an organiza 
tion of the engineer’s office which will bring about the desired 
result. The objection based on expense is not well taken, be- 
cause, if the principle is correct, the practice should conform 
thereto. 

The replies received to the circular of the committee indicate 
a variable practice and the committee has undertaken to outline 
a simple system under which such accounts may be kept at rea- 
sonable cost. An agreement as to principle having been reached, 
the problem is to outline a system which can be used by all rail- 
roads at an expense commensurate with the results. The com- 
mittee has heretofore taken a definite stand in regard to a sys- 
tem for the preparation of reports and accounts for the informa- 
tion of superior officers. 

According to this svstem the original data is sent through the 
various channels to the office of the assistant engineer, engineer 
maintenance of way or ‘division engineer, and the clerical force 
for that office compiles the records and reports and accounts for 
superior officers. This is the most economical and efficient sys- 
tem known to the committee 

In connection with any system of individual ledger accounts 
two special forms are required, the first being known as repair 
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ENGINEERING DEPARTMENT. 


APPROVAL OF AUTHORITY OF EXPENDITURE. 


No. Chicago, Ill., a See Se: 


DEAR SIR 
Authority for the following expenditure is hereby approved 
Amount of expenditure $ 


Chargeable to_ - > ene 


Location 


Description :_ 


Estimated cost in detail 





(Title of approving officer.) 


ORIGINAL STRUCTURE, ETC. (REPLACED). 


Estimated Cost of __ 





Will be used 3; at _ 


{ present valuation. Se EN | 


Will be dismantled, material valued at__ ee eee 


REMARKS 
authority blank, or requisition for improvement, or approval of 
authority of expenditure, or.order for construction and repair 
work, and the second being known as the ledger. 

The information collected by the committee indicated that all 
railroads follow a system which requires the engineer to estimate 
the cost of proposed additions or improvements and to submit this 
estimate to the executive officer for his approval of authority for 
the expenditure, in connection with additions, betterments or im- 
provements. 

The committee recommends authority form known as M. W. 
1013, which is illustrated herewith. Such a form is practically a 
requisition for authority to expend money for improvements. It 
shows in detail the estimate of the cost of the proposed work, as 
prepared by the chief engineer or his representative, and is 
signed by the executive officer in charge of improvements and is 
addressed to the officer who will have charge of the work. 

The second form required in connection with ledger accounts 
is the ledger, which should be of convenient size, of simple de- 
sign and yet sufficiently comprehensive to.give in moderate de- 
tail the items of the cost of the work. The book would be com- 
posed of loose leaves and the number of leaves would be in ac- 
cordance with the special requiremnts of a particular railroad. 
Form M. W. tor4, illustratd herewith, is recommended. 


SYSTEM FOR MAINTENANCE OF WAY OFFICE REC- 
ORDS OF BRIDGES AND CULVERTS. 

In considering this subject it has been clearly kept in view, 
that, for the present purpose, the report deals with a maintenance 
office and not a construction office. The two offices may be com- 
bined or separated, as the case may be, but the system followed 
in the maintenance office will have features peculiar to itself. 

The committee gave some study to this same subject in former 
years. (See Vol. 3, pp. 361-366.) 

The present report has no reference to a system for recording 
the results of bridge inspections. This subject was very carefully 
considered in former reports and the association adopted the es- 
sential forms to be used, which are as follows: 

Current bridge inspection report...............Form M. W. 1005 
Summary current bridge inspection report......lorm M. W. 1006 
General bridge inspection report............... Form M. W. 1007 

(See Manual of Recommended Practice, pp. 98-103.) 

Any complete system of office records of bridges includes two 
features : 

(1) A record of the design of bridges. 

(2) A record of the present condition of bridges, as shown by 
periodical inspections. 

The present report deals with the first feature, viz.: office rec- 
ords of the design of bridges. 

The term “bridges” should be interpreted broadly to include 
all structures other than buildings, i. e, structures under the 
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A.B. & C. R. R. Co. 
RECORD OF COST OF WORK 


Location McKees Rocks, Fa 


Authority No. 99 Sheet No. 1 


Description. Freight Car Repair Shop. 
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roadbed supporting the traffic. Any office system for recording 
bridges will apply equally well to trestles and culverts. 

The ideal system for maintenance of way office records of 
bridges and culverts would be as follows: 

(1) The chief engineer, or other officer having in charge the 
design and care of bridges, trestles and culverts, should keep on 
file in his office complete plans of every structure, showing all its 
details, its location and the physical characteristics of the terri- 
tory within a reasonable distance of the structure. 

(2) When changes in the design of any structure are made 
a record of the changes should be reported to the head office and 
the record plans should be at once brought up to date. 

(3) Division officers having in charge the maintenance of 
bridges should keep on file in their offices blue prints of the 
general and detail plans of all bridges, and these prints should 
be furnished from the office of the chief engineer or other of- 
ficer in charge of the design. 

(4) Photographs of the record tracings of bridges may be pre- 
pared and furnished to division or other officers for use in the 
field. These photographic copies would be of standard sizes and 
bound in atlas form. 

(5) The record of the condition of bridges should be kept in 
the office in accordance with the system outlined in the Manual 
of Recommended Practice, pp. 98-103. 

A careful consideration of the entire subject leads to the con- 
clusion that the system above outlined will insure the most com- 
plete, accurate and satisfactory results at the lowest reasonable 
cost. The proposed system is based on the principle that the 
chief engineer’s office should, at all times, have on file complete, 
up-to-date plans of bridges, giving all necessary information for 
any purpose, and the further principle that division officers re- 
quire and should keep for their information copies of the same 
plans. Incomplete information is frequently very misleading. 
The man in charge of the care of bridges wants at times informa- 
tion in regard to every detail of structure, and the only way to 
obtain this information is from the record plans. The above sys- 
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tem also contemplates the use of photographic copies in the field, 
which can be made at reasonable cost and which will give 
original and complete information in a convenient form for ac- 
tual use while on the road. 

The above system is ideal and complete because it includes an 
accurate record both of the design and present condition of 
bridges. No special forms or blanks are required in connection 
with this system other than those already published in the man- 
ual, and none are recommended. 


RECOMMENDED STANDARD CONVENTIONAL SIGNS 
FOR RIGHT OF WAY AND TOPOGRAPHICAL MAPS. 


Definition: “Conventional Signs—Symbols, such as a mark, 
character, abbreviation or letter selected or sanctioned by general 
agreement and used to indicate upon a map or plan certain forms, 
conditions and objects, both natural and structural.” 

The idea in the mind of the board of direction in assigning this 
subject to the committee was that it would be proper to endeavor 
to standardize the signs for various purposes on right of way and 
topographical maps, such as center line; right of way limits; 
water stations; various classes of buildings; nature of ground, 
whether woody, swampy, etc.; class of material, such as steel, 
cast iron, wood, masonry, concrete, etc., similar to what the gov- 
ernment and some railroads have already standardized. Several 
technical journals and some newspapers have adopted standard 
conventional signs and ask their correspondents and others in 
preparing plans for publication to use such signs. 

The list of recommended signs for the Maintenance of Way 
Association should not be too elaborate, but should rather be 
limited to the most important signs that all railroads necessarily 
must use. The data collected by the committee is valuable, and 
shows a general practice in respect to conventional signs, but the 
field has not been fully explored by the committee and additional 
data should be collected before any recommendation is finally 
made. On this account the committee submits for the informa- 
tion of the association such data as has been collected, and sug- 
gests that the subject be referred back to the committee for fur- 
ther study next year. 

The data collected include illustrations of the signs used by 
the following railroads: 

Nashville, Chattanooga & St. Louis Railway. 

Central Railroad of New Jersey (two illustrations). 

New York Central & Hudson River Railroad. 

Norfolk & Western Railway. 
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Canadian Pacific Railway. Description. 
Illinois Central Railroad. Scale. Date. 


Also Circular No. 2 of Illinois Central Railroad, which relates 
to the standard sizes of plans and conventional signs. Also the 
standard requirements for drawings of Pennsylvania Lines West 
of Pittsburg. 
STANDARD REQ 


EQUIREMENTS FOR DRAWINGS—PENN- 
SYLVANIA LIN 
S 


TES WEST OF PITTSBURG. 
IZE OF DRAWINGS. 

Bridge Masonry.—Bridge masonry drawings: to be 16 by 21 
inches out to out—15 by 19 inches inside the border, allowing 11% 
inches on lefthand margin for binding. 

Bridge paper artane Sar superstructure drawings to be 
24 by 36 inches out to out—23 by 34 inches inside the border, 
allowing 114 inches on lefthand margin for binding. 

“Standards.”—Pennsylvania Lines drawings of standard ma- 
terial, appliances, etc., to be 22 by 28 inches out to out—21 by 26 
inches inside the border, allowing 11% inches on lefthand margin 
for binding. 

Architectural Drawings.—Architectural drawings to be 24 by 
30 inches out to out, so far as possible, allowing 11% inches on 
lefthand margin for binding. 

Contracts R. FE. D. and L. D. Forms.—Drawings to accompany 
contracts, agreements, real estate and law department forms, to 
be 8 by 14 inches out to out, allowing 1 inch at top for hinding. 
Any additional width or length required shall be multiples of 7 
inches and 13 inches respectively. 

Correspondence.—Drawings to accompany correspondence to 
be 8 by 10% inches, allowing 1 inch margin on lefthand side and 
top for binding. Any additional width or length required shall be 
mul Itiples of 7 inches and 9g inches respectively. 

Signal Plans.—Signal plans to be 8 by 10% inches or multiple 
thereof, out to out, including ™%-inch margin all around. 

Profiles—Profiles to be 11 inches wide. (This is obtained by 
cutting profile rolls on the middle line of ruling.) 

Rolled Drawings.—Rolled drawings to be 20 inches wide when- 
ever possible. 

General.—In addition to the above sizes the following may be 
used rae general maps and drawings: Ten by 16 inches out to 
out and 15 by 19 inches out to out, allowing 114 inches on left- 
hand margin for binding. 


sy 
te 


DLT LE. 


Place.—The title to be placed in the lower righthand corner of 
each drawing. In ad dition, rolled plans and profiles shall have 
the subject and file number ple iced on the outside of both ends. 
Composition of Title—Title to show the following: 

Name or inlalate of railway company. 

Division 
D 
P lace 


Office where made. 
Initials of draughtsman. 
Number. 

In addition to the above the word “Exhibit A,” etc., shall be 
placed over the title of all drawings which accompany contracts, 
deed descriptions, agreements, legal documents, ete. 

SCALE. 

Masonry and Building Plans—Masonry and Building plans 
shall generally be to scale of 1% inch or '4 inch equal to 1 foot. 
Details to be shown by larger scales. 

Maps.—Maps shall generally be to scale of I inch equal to 50 
feet, 100 feet, 200 feet or 400 feet, as required to fit standard sizes 
of drawings, or to clearly illustrate the subject. 

Bridge Superstructure.—Bridge superstructure plans shall gen- 
erally be to scale of % inch, 3-16 inch, 4 inch, or 4 inch, equal 
to 1 foot, according to character of drawi ing. 

“Standards.”—Drawings for standards to be to scale of % 
inch, 1%4 inch, % inch, 1 inch, 114 inches, or 3 inches, equal to 1 
foot, according to character of drawing. 

Standard Profiles—Standard profiles to be to scale of 1 inch, 
equal to = feet for horizontal, and 1 inch equal to 20 feet for 
vertical scale. 

Signal Plans.—Signal plans should be to scale of 1 inch equal 
to 50 feet or 100 feet. 

SYMBOLS. 

Symbols—Present tracks owned by company to be indicated by 
black lines on tracings and white lines on blue prints. Main 
track lines should be heavier than those for other tracks. Single 
lines to be used for tracks when the scale is 100 feet to the inch 
or smaller; double lines to be used for tracks when larger 
scale is used. 

Tracks to be taken up or rearranged to be shown by finely 
dotted lines. 

Boundary lines of property owned to be shown by dot-and- 
dash lines. 

Ground outline of buildings to be drawn with heavy line and 
the enclosed space to be hatched and shaded when necessary. 

Fences, when not coincident with property lines, to be indicated 
by dash lines. 

State, city, county, township and other corporation lines to be 
shown by dash and three dots. 

In the case of profiles, the ground line on the north or west 
side to be shown by light full line, shaded brown on the under 
side; ground line on south or east to be shown by light dotted 
line similarly shaded. 

All symbols used other than standard, to be explained on the 
plan. 
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COLORS. 

Colors.—When necessary to color present tracks and property 
lines of this company, use yellow. When property questions are 
involved, ownership must be designated in colors, and yellow 
used to indicate this company’s property lines. 

Proposed tracks to be shown on tracings and prints in red— 
full lines for work to be undertaken, and dashed lines for ulti- 
mate development. Property proposed to be acquired will have 
red tint on proposed line of purchase. 

Private tracks to be shown in brown on tracings and prints 

Tracks and property of foreign roads to be shown in green 
and other colors as may be necessary. 

Color scheme used on plans accompanying contracts, agree- 
ments, etc., should be explained on the plan. 

GENERAL INFORMATION NECESSARY TO BE SHOWN 
ON MAPS, PLANS AND DRAWINGS. 


All maps and plans are to be drawn with letters and figures in 
upright position toward the north and west, the meridian being 
indicated on the drawing by an arrow. 

Maps.—The following should be shown on maps: 

(a) Names of rivers, streams, owners or occupants of prop- 
erties, lot numbers, names of town or city additions or subdivis- 
ions, sections. townships, ranges, military or other official sur- 
veys, etc. 

(b) Official survey stationing, giving station number at each 
fifth station, with marks for each 100 feet between; also show 
location of mile posts 

(c) Dimensions and distances 

(d) All information which is necessary to enable the plan to 
be used for the purpose intended. 

(e) Both magnetic and true meridian, when known. 

Plans for Track Changes.—Plans for track changes should 
have a table showing in feet. (a) present tracks, (b) new track, 
(c) transferred track, (d) total. and (e) increase or decrease. 

All track plans should show at least one M. P. plus 

All track plans (except ordinary business or industrial sidings) 
should have a profile. preferably at the bottom, on which grades 
and the quantities in cuts and fills are marked. and disposition of 
material indicated; character and amount of bridge and culvert 
extensions also to be shown. 

When scale plans for new passing sidings, running tracks, or 
additional main tracks are made, the plan should be accompanied 
by standard track diagram and profile showing the proposed 
full scheme of which the plan submitted is to be a part. 

Plans for engine house and ash pit layouts must have profiles 
showing grades of tracks, the elevations of ash pit, turntable and 
engine house floor. 

Signal and Interlocking Plans.—Signal plans should show 
clearly : 

(a) All switches to be included in interlocking plant. 

(b) Section and weight of rail within the limits of work. 

(c) Distance between track center lines, with notes whether 
tracks can be spread to allow location of high signals between 
them. ; 

(d) Direction and class of traffic on each track 

(e) Location of signal tower with respect to work and nearest 
station or mile post. 

(f) Location or lead out 

(g) Location of telegraph or telephone pole line where 
electric circuits are involved. 

Bridge Masonry.—Bridge masonry drawings should show 
clearly : 

(a) A small scale general location plan with alignment of 
tracks, location of stream or road several hundred feet above and 
helow the bridge, and distance along the center line of track from 
face of abutment under coping to the nearest official profile sta- 
tion number 

(b) A small scale profile of grades over and near bridge, 
with elevation of highest known water marked thereon. 

(c) Lines of standard roadbed and ballast section. 

(d) Character of foundation material and construction of 
foundation work. 





(e) Elevation above ocean datum of foundation, high water, 
bridge seats, and base of rail (low rail on curves.) 

(f) Estimates of quantity of excavation, quantity of masonry, 
piles, timber, pressure intensity on foundation, material, ete. 

Profiles.—Profiles should be drawn with right-hand end toward 
Pittsburg and should show clearly 

(a) Ocean datum line 

(b) Datum lines for cities, United States government. etc. 
referenced to ocean datum 

(ce) Grade line (hase of rail—low rail on curves.) 

(d) Line of top of slope in cuts and toe of slope on fill, on 
each side of roadway 
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(e) Elevation of high and low water of adjacent streams and 
rivers. 

(f) Description and elevation of bench marks. 

(g) A sketch of track alignment near bottom of sheet, with 
arcs of circles to show direction of curves. 

(h) Stationing and elevations at important places. 

General.—The number of the notebook containing the field 
notes should be shown on map or plan. 

If a map or plan is to be anything more than a picture, it must 
have the dimensions and distances marked on it. 

Plans requiring the approval of officers should have proper 
place provided for that purpose, preferably near the title. 

GENERAL INSTRUCTIONS. 

Permanent Filing Place for Tracings.—All plans of construc- 
tion or renewal work, such as bridges, bridge masonry, culverts, 
buildings, etc., which require approval, shal] be submitted in trac- 
ing to the proper officer, and, when approved, negatives from 
them will be returned to the originating office. 

Each main and sidetrack change completed shall be shown on 
plan made on tracing cloth and sent to the office of the chief 
engineer maintenance of way, where a negative will be made and 
retained for his record, the tracing being returned to the originat- 
ing office. 

All tracings of proposed changes or additions, or those to il- 
lustrate correspondence, shall be retained in the office where 
they originate, a sufficient number of prints being made and for- 
warded with the letters. 

Filing —AIl new drawings shall be placed in a special drawer 
for drawings not indexed until they are placed in the permanent 
file. 

Drawings taken from files for use should be returned to the 
proper place every night by the person using them. 

Drawings taken from draughting room will be returned to a 
special drawer and then put in proper file by person designated 
for that purpose. 

Number of Prints.—The following number of prints must be 
furnished with correspondence, 2; application for authority, 5; 
forms 819, 826, 827, 844, 845, 850. 3; forms 8or, 835, 4; agree- 
ments, 2 extra. 

PROGRESS PROFILES. 

Definition: “Progress Profile—A graphical record of the 
progress of work prepared at stated periods.” 

The information received shows that the majority of railroads 
have no standard progress profile. 

The committee recommends for adoption and publication in the 
Manual of Recommended Practice form M. W. tors, illustrated 
herewith to be known as standard progres profile. The illus- 
tration has been taken from the progress profile of the Canadian 
Pacific Railway; it shows the progress of all classes of work, in- 
cluding grading, masonry, supefstructure, track and accessories. 
The recommended form is very complete and speaks for itself. 

TRACK CHARTS. 

Definition: “Track Charts—A diagram showing the physical 
characteristics of track and roadbed.” 

It is probably correct to say that all roadbeds have some 
form of a track chart. Many are very simple and give only in 
formation relating to rail, ballast. alignment and grades. 

A complete track chart should show all the physical features 
of the road which are of interest to operating officers, such as 
superintendents, trainmasters, master mechanics, assistant engi- 
neers, supervisors, et al. The form illustrated by the committee, 
known as M. W. 1016, was received from the Pennsylvania Lines 
West of Pittsburg and is considered to be the best example of a 
track chart known to the committee. It gives all the information 
which an operating officer may possibly want and is in con- 
venient form to be carried in the pocket, on the private car or in 
the office. 

The purpose of a track chart is to enable an operating officer 
to know at once, wherever he may be, in the office or on the 
road, whether physical characteristics of the road may be af- 
fecting operation and maintenance. The form submitted by the 
committee fulfills this purpose and it is recommended for adop- 
tion and publication in the Manual of Recommended Practice. 

CONCLUSIONS. 

(1) The Committee recommends that the definitions on page 
83 of the Manual of Recommended Practice be revised to read as 
follows: 

“Records.—Information or data in graphical, tabular or state- 
ment form relating to the physical characteristics, condition, cost 
and such other information as may seem desirable for: record.” 

“Reports.—The medium through which information is trans- 
mitted from one to another official and from which records and 
accounts are prepared or compiled in the filing office.” 
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“Accounts.—Statements required to enable payments to be 
made for labor performed and material furnished or to establish 
the detail, total and comparative cost of work and various classes 
of expense.” 

(2) The committee recommends for adoption and_publica- 
tion in the Manual of Recommended Practice the following ad- 
ditional definitions : 

“Ledger Accounts for Individual Pieces of Work.—Statements 
kept in ledger form in order to establish the detail, total or com- 
parative cost of any particular work or class of expenses.” 

“Conventional Signs.—Symbols, such as a mark, character, ab- 
breviation or letter selected or sanctioned by general agreement 
and used to indicate upon a map or plan certain forms, condi- 
tions and objects both natural and structural.” 

“Progress Profile—A graphical record of the progress of work 
prepared at stated periods.” 

“Track Chart.—A diagram showing the physical characteristics 
of track and roadbed.” 

(3) Ledger accounts with individual pieces of work, show- 
ing the detail, total, comparative and unit costs of work are es- 
sential in any system, according to which statements and appro- 
priations must be made before work involving additions and bet- 
terments can be undertaken; therefore ledger accounts should be 
kept by the maintenance of way department showing the eost 
of authorized work. 

Two special forms are required in a simple system of indi- 
vidual ledger accounts: 

M. W. to13, “Approval of Authority of Expenditure.” 

M. W. tor4, “Individual Ledger.” 

Illustrations of these forms accompany the report. 

(4) No special forms are required in a proper system of main- 
tenance of way office records of the design of bridges and cul- 
verts. Such records should be kept in accordance with the fol- 
lowing system. 

(a) The chief engineer, or other officer having in charge the 
design and care of bridges. trestles and culverts, should keep on 
file in his office complete plans of every structure, showing all its 
details, its location and the physical characteristics of the terri- 
tory within a reasonable distance of the structure. 

(b) When changes in the design of any structure are made a 
record of the changes should be reported to the head office and 
the record plans should be at once brought up to date. 

(c) Division officers having in charge the maintenance of 
bridges should keep on file in their offices blue prints of the gen- 
eral and detail plans of all bridges, trestles and culverts, and these 
prints should be furnished from the office of the chief engineer 
or other officer in charge of the designs. 

(d) Photographs of the record tracings of bridges should be 
prepared and furnished to division or other officers for use in the 
field. These photographic copies would he of standard sizes and 
kept in atlas form. 

(e) The record of the condition of bridges should be kept in 
accordance with the system outlined in the Manual of Recom- 
mended Practice, pages 98-103. 

(5) The committee makes no recommendation in regard to 
conventional signs, except that the subject, after being discussed 
by the convention, be referred back to the committee for further 
study and report. 

(6) <A profile showing complete information respecting the 
rate of progress of work pertaining to the different features of a 
railroad is necessary, and the standard “progress profile’ form 
M. W. tors, herewith illustrated, is recommended as good prac- 
uce, 

(7 A track chart showing complete informtion respecting 
the grade, alignment and other physical fe: — of a railroad ts 
necessary, and the “track chart.” form M. W. 1016, herewith il- 
lustrated, is recommended as good stacy 

The committee recommends for adoption by the association and 
for publication in the Manual of Recommended Practice conclu- 
sions Nos. 1, 2, 3, 4, 6 and 7 


Edwin F. Wendt, assistant engineer, Pittsburg & Lake Erie 
Railroad, Pittsburg, Pa., chairman of committee 

There was considerable discussion on the desirability of put- 
ting a place for an estimate number. 

Mr. Montzheimer made a motion that a line be added to the 
blank of form 1o13 at some convenient point on which the esti- 
mate number should be shown. This was carried. 

Mr. Tye made a motion which was carried that the committee 


prepare an estimate blank to accompany the authority for ex- 
penditure, or that they shall make one form to do for both, 
whichever they think desirable. 

Conclusion No. 4 was adopted and conclusion No. 5 referred 
back to the committee as requested 
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Classification of Track* 


Your committee on classification of tracks begs to submit the 
following report for adoption: 

Recommended, that when a district of a railway has reached 
the condition of traffic hereinafter specified it shall be placed in 
one of the following classes: 

Class “A” shall include all districts of a railway having more 
than one main track, or those districts of a railway having a sin- 
gle main track with a traffic that equals or exceeds the following: 
Freight car mileage passing over district per year per mile.... 
150,000 or, passenger car mileage pér annum per mile of district 
Sata 10,000 with maximum speed of passenger trains of 50 miles 
per hour. 

Class “B” shall include all districts of a railway having a sin- 
gle main track with a traffic that equals or exceeds the following: 
Freight car mileage passing over district per year per mile.... 
50,000 or, passenger car mileage per annum per mile of district 

.5,000 with maximum speed of passenger trains of 40 
miles per hour. 

Class “C” shall include all districts of a railway not meeting 
the traffic requirements of Classes “A” or “B.” 

The statistics collected by the committee, on which the above 
conclusions are based are printed herewith with an appendix. 

Charles S. Churchill, chief engineer Norfolk & Western Rail- 
way, Roanoke, Va., chairman of committee. 

Mr. Churchill the chairman of the committee presented the 
report explaining the method used in classifying the track. At 
the outset it was thought that possibly the size of the locomo- 
tive, maximum axle loads, character of traffic, gross tonnage, 
revenue tonnage, train mileage, speed of trains or car mileage 
of districts were governing features. For this reason the com- 
mittee collected data on all of these heads as shown in the ac- 
companying tables. 

It was through the study of these statistics that the size of the 
locomotive was discarded, the size depending on local conditions. 
All districts must be gotten in shape to carry high axle loads 
under the present practice of interchange of cars, so the tabulated 
statement does not reveal marked difference in this respect. 
Gross tonnage over a district is the true measure of the wear 
and life of rails, but this data is not regularly kept nor easily ob- 
tained. 

The car mileage per annum per mile of a district is found to 
vary closely enough for the purpose, with gross tonnage, revenue 
tonnage, or train miles of that district. It is an item always 
considered in determining if any district shall have additional 
main tracks. 
along with actual speed of trains 1s a proper unit for use in 
the proposed classification. 

After considerable discussion all three clauses were received 
and will be published in the proceedings. 


Hence the committee concluded that car mileage 





Roadway* 

Your committee has not been able to accomplish very much 
during the past year. during which time several meetings were 
held, in addition to which the various matters assigned to us have 
been handled by correspondence. 

At the meetings held in the office of the association in Chicago, 
August 21 and December 12, 1905, it was evident that there were 
many views as to the proper wording of an overhaul clause, 
both as to defining the manner of payment and also method of 
computing overhaul. In fact, your committee at this time is not 
of sufficient unanimity of opinion to submit definite conclusions. 
and has taken the liberty of presenting to the association the 
various views held by the members. 

At the meeting held in December it was concluded to submit 
to the association for adoption the following: 

“The contract prices per cubic yard cover any haul found nec- 
essary within the limit of an average free haul of. aries 
feet. All haul on material beyond this average free limit of haul 
will be estimated and paid for on the basis of the following 
method of computation, viz.: The length of the gross haul shall 
be fixed by determining the distance between the center of gravity 
of the excavation and the center of gravity of the embankment 
built therefrom. From this distance of gross haul shall be de- 
ducted the average free haul, ............¢€....) feet, and the 





*Abstract of a report presented at the annual meeting of the 
American Railway Engineering and Maintenance of Way Asso- 
ciation, Chicago, March 20, 21 and 22, 1905. 
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Puiaverenia & Reavinc: | 
Philadelphia to Pottsville. 159, 00) 
Allentown to Harrisburg 159,300, 
Tamaqua to Newberry g § (07,000) 
Reading to Columbia aud Wilmington, bs 34,000} 122,500) 
Philadelphia to Bound Brook 42,900) 182,100) 
Philadelphia Division 000} 5,000) 





| 35, 9%, 000) 
Camden to Atlantic City and Cape May j 7 ~ 142, 100) 302,100 
Pirtseurc & Lake Erie 
Youngstown to Brownsville & New! 

aven . ! 

Pirtsst , CHICAGO, Cincinnati & St. Louis 
Pigabore to Columbus | 

* Columbus to Indianapolis and Richmo: és 

Columbus to Cincinnati 

Ind. & Camb. City to Le nuisville & Mad. 

Cincinnati to Logansport... 

Trinway to Morow 
Bradford to Chicago. 
Pirtssurc, Suawmut & NortHern 
Qu: Pest Omana & "Kansas City: 
incy to Milan ou 

Milan to Kansas City ses 
Rutan 
San ANTONIO & ARANSAS Pass: 
Santa Fe Raiway 


ideal 45,800) 168,000] 313,000 





| | 
336,500, 46,0 183,15)| 326,950 
200 183,150) 326,950) 





17,300) 32,800 112,200, 188,900) 
235,500) 45, 100) 138,000) a vo 
204,087 31,300, 9,900 

336,500 Hl 46,000} 183,150, ios, 990 
314, 000) 46,000) 90,500! 155,500) 


} 231,000, 29,600 90,00] 162,000) 


154,000, 272,000) 
0,000] 144,000 














jee 
Chicago to Shopton 164 216.100] 354,900) 
Shoptor m to Kansas City 201,544 ‘6, 000) 
to Emporia W100 
Emporia to Newton 16: 201,500) 
Newton to La Junta | 193,760) 
La Junta to Albugrerque | @ 216, 100) 
La Junta to Denver | 216,100} 
SANTA Fe Prescotr & PHornix Ry, Co, | 148,600) 
Sr. Louis & Nokrt ARKANSAS 
Seneeen to Leslie 99,000 


St. Lours & San FRANCISCO: | 
St Louis to Monett 
Monctt to Paris 
Monett to Wichi 
Monett to Oklahoma City feats 
Sapulpa to Sherman 
Kansas City t 
Springfield to Memphi 





168,000] 





is 





igheld 


















Memphis to Birmingham 307.500) 134 Wo 

St. Lows to Big Creek aoa 307,500) 93,000) 162) 000) 
Sr Louts Sour waeresw | ! | 

Texarkana to Birds Point 164,s00, 43,430 127.00 231,000 

Texarkana to Fort Worth 158 go 41435 127,100 231,000 43,050 
Spokane Fairs & Nowriren | | 

Spokane to Northport 130,000 165,400 28,750 94,100) 128,500 28,050 28,750) 18 
SourHeen j 

Vashington to Monroe 100), 000} 220,200) 340,200) 

230,200 


Monroe to Spencer 


171,400; 
166,000) 
166,000! 
166, 000) 
665,000) 





ma 
Chattanooga to Atlanta 
Morristown to Asheville 
Birmingham to Atlanta 
Charlotte to Columbia 
Atlanta to Brunswick 
SoutHern Pacteic—Pactric System 
Coast Division . 
Western Division 
San Joaquin Division poet 
Los Angeles Diyision 5 208/000] 
Tucson Division 208,004 
Sacramento Division ....:.............06 | 7 
Sournern Pactrtc—ATLantic System | | 
\ & NO. R. RK. Main Line sear 
t. & N. O. R. R. Branches | aoe 





306, v0 
330,80 









196,000) 330,80 
207,00 339,44 








250,440) 
167,950) 


G. H. & SA. Ry—Main Linc 
G. H. & S.A. Ry —Branch | 
G.H. & S A—El Paso Division 
Victoria Division | 
H&T.C | 

| 





I Houston to Den 
HW. & T. C—Garrett to Fort We orth 
H. & T. C—Hempstead to Austin 
Austin to Llano 
HE. & W. 





















T.—Houston to Shreveport 
M. L. & T. Ry —Algiers to Lafayette 33, 353) ! 
L. W. Ry.—Lafayette ta Sabine River 80,000) 120,000) 200,000) 

Tennessee CenTRAL: | | 
Nashville to Harriman coccvssoef 122,300} 142,000, 240,000) 

Union Pactric | | | 
Omaha to Cheyenne 185,200) 317,400 222,520, 355,570 35,000) 
Cheyenne to Green River 204,500 320,600) 222,520! 3 » 35,000) 
Kansas City to Cheyenne Wells 200,000! 306,0u6 131,200; 238,400) BOM 35,000) 
Cheyenne Wells to Cheyenne via 1k r 204,808) 320,600 222,520) 355,570) 53,800 35,000) 

Untow Ratixoyn oF’ Prrtsaurc | | 
Bessemer to North Bessemer 250,300; 391,400, sy goo)... 

VANDALIA | 


pemtapolis to Til. State Lin 
Il), State Line to East St. Louis 
Terre Haute to So: 7 Bend 

n 











Logansport to Butle 

Indianapolis Vinee nes | 191,175) 194,8 

Terre Haute to Peoria | 228,tuny 208,600) 159,100) 
Wanrash | 

Detroit to Ch 0 193,000 a pte 

Toledo & Montp. to Tilton 198,000, 

Tilton and Chicago to FE. St. Loui 


198,000 100 
Decatur to Hanmbal and Keokuk 67,000, | 
St. Louis to Des Moines and Ottumwa... | i | 

Moberly to Omaha and Kansas City | 
Wueruinc & Lake Erte: | 





132,000) 











Toledo to Massiilon 190 000} 39,! 58,0 47,750) 
\ Massillon to Wheeling 190 000) 139,500) a i750 
Cleveland to Zanesville 120,800) 95, 700) - 31,200) 
loledo Wheeling Se me ‘ F 
Cleveland’ to Zanesville Rawnl sn ds0 00s vvbwameress! huepeswertuyene sees rere rere 


remainder will represent the net or paid haul distance, which, 
multiplied by the total y ardage of the excavation, will represent 
the yardage to be paid for.” 

The chairman submitted the foregoing to the members for 
an expression of views. [Replies appear in Bulletin No. 73, but 
are omitted here for lack of space. ] 
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TRAFFIC STATISTICS OF AMERICAN RAILWAYS USED IN CLASS! 
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Careful investigation of current literature indicated that no one 
author has presented a complete discusion of the subject of over- 
haul, and it was decided to gather together all information that 
could be found and arrange it for the information of the members 
of the association. Through the voluntary offer of Professor 
Pence, we are able to present the following historical summary 
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of the treatment of overhaul by engineers and by authors, both 
in America and Europe, from the earlier days of railroad con- 
struction to the present time. It is believed that this compilation 
may serve a useful purpose at the present time, when an attempt 
is being made by this asociation to unify and simplify practice 
in the treatment of this vexatious question of overhaul; and it is 
quite sure to be of practical value for reference purposes for the 
younger members of the profession and others who are called 
upon to deal directly with the matter of overhaul. Certain por- 
tions of the review appear now for the first time. Some repetition 
has been necessary for the sake of completeness. Specific refer- 
ences to the sources of information are supplied in all cases, so 
that the original may be consulted if desired. 

REVIEW OF PRACTICE IN THE TREATMENT OF 

OVERHAUL IN EARTHWORK CONSTRUCTION. 

HISTORICAL. 

It is quite certain that so important a matter as earthwork 
haul and the related question of the economical disposition of 
materials of construction received careful consideration from the 
able engineers, who, previous to the era of railroad building, 
were engaged in the construction of roads, and canals and other 
works involving the transportation of earth; for very early in 
the period of active construction of railroads methods were de- 
veloped which are essentially those employed today, both in 
Europe and America. . 

European Practice—Gayffier (1844) discussed the economics 
of haul in earthwork construction according to the practice of 
the French engineers, and stated the principles of “average haul” 
as it has since been recognized. 

According to Culmann (1866), the German authority, the use 
of the “mass diagram” or “profile of quantities” was introduced 
previous to 1847 by Bruckner, engineer of the Bavarian state 
railways, and used by him for the graphical study of the distri- 
bution of earthwork and for the solution of haul problems. The 
graphical method then introduced is essentially the same as that 
subsequently adapted to American practice by Reineker (1871- 
1873). 

Prelini (1905) states that “Lelanne’s curve” was used by 
French engineers previous to the general use of “Bruckner’s 
curve” in Germany. His description of European practice, given 
elsewhere in the review of the literature of the subject, also in- 
cludes the method usually followed by Italian engineers. 

The German practice has also been described for the benefit 
of American engineers in the pages of technical journals and be- 
fore engineering societies by Thiange and Rudiger ‘ (1883), 
Berg (1883), Specht (1885) and Fisher (1885, 1891), references 
to which are given in the review of literature. 

The method employed by German engineers at the present 
time is fully described by Tscherton (1899), the process being 
very similar to that introduced by Bruckner (1847) and de- 
scribed by Culmann (1866). 

American Practice—Among the earliest references to the haul 
element in earthwork construction is to be found in a paper pre- 
sented in 1841 to the Franklin Institute by Ellwood Morris on the 
“Cost of Embankments.” In this paper Morris derives a formula 
for calculating the cost per cubic yard of earthwork, involving a 
term which he designates “average haul of the embankment, in 
stations of 10 feet each.” The haul unit. “cubic yard station,” 
thus introduced by Morris and still in general use, was probably 
suggested in part by his observation that “the number of feet 
of trip traveled by each part per minute equals 100 feet or 200 
feet lineal actually moved over.” The term “average haul” is 
used several times by Morris in this paper, which was, perhaps, 
the earliest attempt by an American engineer to analyze the cost 
of earthwork. 

Gillespie (1847) discussed the subject of earthwork haul quite 
fully and quoted both from Morris’ paper and from the French 
treatise by Gayffier, issued three years previously. No reference 
to the subject, however, is to be found in the treatises by the 
following authors: Scribner (1847), Henck (1854), Byrne (1855) 
and Cross (1857). 

The following statement, by Mr. Octave Chanute, member of 
the association, concerning the early methods of treating overhaul 
in this country, is of especial interest, because of his long famil- 
larity with American engineering practice: 

“My experience reaches back to 1850, at the beginning of rail- 
road building on an extensive scale. Some efforts were made 
then to let grading work with clauses providing for the payment 
of overhaul. These clauses led to subsequent disputes with the 
contractors, who, not being scholars, claimed that they were be- 
ing unjustly treated in the engineer’s computations. This brought, 
in many instances, a change in methods and the grading was 
let in short sections (1 to 3 miles) with no clause about overhaul, 
the bidding contractors being required to estimate for them- 
selves how much the overhaul added to the uniform price per 
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cubic yard. This resulted in some diversity of prices, adjoining 
sections containing the same class of materials being let at differ- 
figures in consequence of overhaul. A further result was that 
the contractors were allowed to ‘waste and borrow,’ i. e., wast- 
ing part of the cuts and purchasing borrow pits from which to 
make part of the embankments. This further developed a prac- 
tice of ‘paying both ways,’ i. e., a specified price per cubic yard 
for cuts and a specified price for embankments, and some very 
cheap grading was done under this method, particularly in the 
prairie country of Indiana and Illinois. Slight attempts were 
made to lay the grade so as to equalize the cuts and fills accu- 
rately, the principal effort being to get the grading done as 
cheaply as possible. About 1865 the practice of dealing directly 
with the small contractors began to change, and grading was let 
in long stretches to powerful firms or individuals, who were well 
equipped with tools, money and energy. These sublet the work 
in sections to the small contractors, did the difficult grading 
themselves and greatly simplified the task of the engineers to 
keep the work moving and to settle disputes. I do not know how 
the overhaul question was handled in grading the transconti- 
nental lines.” 

Trautwine (1871) made no reference to the subject of haul in 
his work on the calculation of earthwork, but in the article on the 
cost of earthwork, in his pocket book issued in the same year, a 
definition of “average haul” is given which conforms to that 
found in the literature issued previous to 1850. Vose (1872) also 
used the same term in discussing estimates of cost of earthwork, 
but Shunk (1879) makes no reference to the subject. 

Beginning with Searles (1880), the subject of overhaul has 
received increasing attention from authors of standard treatises, 
including Allen (1889, 1894), Godwin (1890), Nagle (1897), 
Webb (1899, 1903), Philbrick (1901), Molitor and Beard (1902) 
and Gillette (1903), Frost’s reprint (1891) of Cross’ field book 
was the first American work to present the German graphical 
method of attacking problems in earthwork haul, consisting of 
a reproduction of Fisher’s adaptation of Bruckner’s method, after 
Reineker (1871-1873). The graphical method was extensively 
used on the South Pennsylvania Railroad in 1882-1885. 

Among those who have discussed the subject of overhaul in 
the engineering journals and society proceedings are Thiange 
and Rudiger (1883), Berg (1883), Fisher (1885, 1891), Welling- 
ton (1888), Walker (1889), Russell (1891), Brown (1891), Allen 
(1895) and Webb (1897). 

Perhaps the most complete discussion of the subject of over- 
haul, as regards American practice. is to be found in the Associ- 
ation Proceedings for 1903, reproduced in the review of litera- 
ture. From a careful study of that discussion and of the replies 
obtained from the circular of inquiry recently sent to the mem- 
bers of the association by the roadway committee, it appears 
that a considerable number of representative roads have aban- 
doned the practice of paying for overhaul, as such; and that on 
those roads which still adhere to the practice of estimating and 
paying for overhaul, two methods of calculation are chiefly used, 
differing mainly as to the basis for determining the free haul 
limit or distance. In one of these methods the free haul limit 
is taken as an extreme or “out to out” distance, and in the other 
method it is assumed to be an average distance which is to be 
deducted from the distance between the centers of gravity of 
the excavation and the embankment built therefrom to obtain the 
overhaul. The two methods also differ as to the yardage to 
which the overhaul distance is applied. In the former, overhaul is 
allowed on that portion of the excavation yardage beyond free 
haul limits; and in the latter method on the entire excavation 
yardage hauled. The net or overhaul distance in both methods 
is, of course, equal to the gross or total haul less the free haul 
distance. The length of the free haul limit varies widely on dif- 
ferent roads. Some prefer to calculate the overhaul by numerical 
processes, and others graphically. The full range of practice 
is indicated in the chronological review of the literature of the 
subject, given in the following pages, and in the digest of current 
practice of the members of the association which follows the re- 
view. 

[The review of the literature, which is very complete as printed 
in Bulletin No. 73, is omitted here for lack of space.] 


ABSTRACT OF CURRENT PRACTICE OF ASSOCIA- 
TION MEMBERS. 

The committee on roadway, at its meeting held on December 
12, requested the secretary to issue a circular to the members of 
the association, with postal card for response in brief as to prac- 
tice followed or preferred in the treatment of overhaul. The fol- 
lowing circular of inquiry, with reply card, was issued by the 
secretary under date of December 27, 1905: 

“The committee on roadway desires an expression from you as 
to your practice relative to paying for overhaul; your usual limit 
of free haul and your method of computing overhaul. 
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A DIGEST OF REPLIES TO CIRCULAR OF INQUIRY RELAT 


ING TO PRACTICE OR PREFERENCE IN COMPUTING 


AND PAYING intel tcataicdaned 
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Raltlway Name and Title = : 5a 
| Se 
Ae a ae ey | ] 
(1) |Ath & ios pea .....JA. Bonnyman, Ch. Eng oven? YO | GPS 
(2) |Ala. Gt. Sou. ..../J. C. Nelson, Div. Eng ses | No* 
(3) |Ann Arbor ../O. D. Richards, Ch. Eng.. ....... . 500 | C 
(4) JA. T. & 8. F....... ....Jas. Dun, Chf. Eng. System . | * a B 
(5) JA. T. & S. F .| W. B. Storey, Jr., Ch. Eng... | Yes p00 1C 
(6) A. TL&S F. M. Bisbee, Div. Eng. .... Yes 500 | BK 
() % &S. F. Coas} Lines | Yes 500 | C* 
(8) |Baltimore & Obio T Fitzgerald, Gen. Mer.... -».| Noe 
(9) |Baltimore & Ohio... . D. D. Carothers, Ch. Eng... | No* 
(10) |Baltimore & Obio.. . HH. E. Hale. Eng. M W Beer: Wed 
(iL) |Balttmore & Obio........ H. R. ‘Talcott, Eng. Surveys... Seabee Not 
(12) |Baltimore & Obio... . En ng. ; 
(13) |Baltimore & Obio... 
(14) |Kaltimore & Ohio... 
(15) pabngre = eno ; 
(16) |B. & O.S. W.. 
(17) emmar a i Levan nese . 
(18) [Boston & Maine nub apeee 5 
@19) |Buff. & Sus ane H. C, Landon Eng. } 500 | A 
(20) |Canadian Pacific. > ....|W. A, James, Div. ene. 300 | C* 
(21) |Ceotral of Ga. ..J. C. Gray, Asst. Eng .. , 1000 B 
(22) |Cent. of N.J...... W. G. Besler, Gen. ser... 71009 | D 
(2%) |Cent. of N. J J. O. Osgood, Ch. Eng 1 100 D 
(24) |Ches. & Obto UL Plerce. Eng, of Con 1000 | C 
(3) |C.& EL W. S. Da Cy ee 500 | C 
(26) |C. & E. R MeCalman. Div. Eng.. 500 | C 
(37) |C.& N S. Hall, Eng. Trk. Elev 1900 | * 
(2%) |C. BL Calvert, Ch. Eng 500 | C 
(29) (|C. B. & . H. Bremner, Eng. M. 500 | B 
(3) C. BL & . F. Goodale, Eng. M. W... 500 | C 
(31) |C. B. : A. W. Newtop, Div. Eng......-.-..... 500 | A 
(32) IC. B. & ). P. Weatherly, Res. Eng............} s 500 | C 
said ertomeadabions Hees eS ; Yes ne Cc 
(4) |C.R.L&P J. Boerry; Ch. Bny..<.:.-+...--0 000 | Yest 500 | C 
(36) (CRT. & Poeescscevescs.--] A. K. Shurtleff, Office Eng. ..........| Yes*} 4 y000 | € 
(36 IC. 2.0.2 %. &... H. M. -Walte, Supt ........... 0000 +s} 500 | B 
(37 Baez, balan | 500 | C 
(38 le: ©.0: #&s. f..>..- O. E. Selby, Bridge Eng ......... * 
(39) | Detroit & Beas .. H.S. Waterman, Ch Eng. 
(40) |Dulutb, M. & N.. ..++-.|W. A. McGonagle, ist V.P.. . 1000 | C 
(41) | Duluth, 8. S. «& A. V. D. Simar, Prin. Asst. Eng. . 1000 | C 
(42) |B. J. & E.. 1000 | C 
(43) | El Paso & S. Wiss csc ee H. J. Simmons. Gen. Man............. A 
oy OSes F. L. Stnart, Ch. Eng ° 
{is Erie. ..... C. H. Moore, Eng. Gr. Cr. 3 
(46 | Frank. & Cleartield...... F. E. Bissell, ist Asst. Eng. .... 1000 | C 
47) |Gila Valley, G. & N.......!C. C, Mallard, 400 | C 
48) |Grand Truok eer, ritebegt, > 
49 |Grand Trunk .|F. H. MeGuigan, 4th V, P. N 
50) |Grand Trunk Pac A.C. Dennis. Div. Eng......... 00... ¥ 500 | C 
51) |Grand aS Pac. jK. J.C. Zinck, asst. Eng...........- ‘| yes 500 | B 
3} Gran Pac / | Yes Cc 
53 \fiaitfax South | W.. L. H. Wheaton, Ch. Eng..............| Yes 500 | C 
M4 | llincts Central. No 
(385 | | [1Mnois Central.. No 
56 Indianapolis So. . es R. S. Blinn, Asst. Eng.......... waka | Yes 500 | C 
(57 “eee seh Belt.. G. M. Walker, Jr., Ast Eng.. ., No® 
(68) |K. CG. M. & "|M. P. Paret, Gb. Eng..............0064 Yes 00 B 
(58) “rte So.. ‘ | Yes +00 Cc 
(60) os 5 Se eer — Rockwell, Ch. Eng See 4 100 | C 
(61) | Laké Sup. & Ishp isieens R. C. sOUne,! set Eng.. : 1000*/ C 
(62) | Dehigs ieoased ce ske .. «| W. G. Berg, Ch. Eng.. ae 
63) ee ee poe Maeda Ch. Eng.. be 500 |B 
{64} (ts & N. .,J. B. Burns, Roadmaster ...... 500 IB 
| ‘4 
(65) Mexican Central...... | Lewis Kingman, Ch. Eng... oo) | D 
| - eg |) 150m | p 
(66) Mexican International. . Rankin Johnson, Asst. Ch. Eng | Yes* 1 (493) 
(67) (Michigan Central a Yes | 600 | 3 
(68) Midland Valley | eS 500 |B 
(69) Minn. & Rainy River . ; ‘ ve 300 | B 
(70) Minn. & St. L............ H. G. Kelley, Ch. Eng fe 500 |B 
(71) Mo., Kan. & Vex S. B. Fisher, Ch. Eng > 300 | p 
(72) Mo. Pac ; B Rohwer, Cons. Eng r 200 |B 
(73) (N.C. & St. L fhomas. Prest. & res 700 |c 
(74) (N.C. & StL Itiu nter McDonald, Ch. Eng es 0 1C 
(75) ‘N.C. & St. 5 {{.O. Walker, Asst. Eng.... re 70 1¢ 
(76) |New Orleans & N. E. ‘ N ! 
(77) |New Orleans Term . 300 
(7) |N. Y. N. H.& H yes 500 | ¢ 
(79) [N. ¥. 0. & W.. re 1000 | % 
(a0) |Norfolk & Sonthern...... N 1000 | B 
(81) |Norfolk & Western. ; |: N 160 | ¢ 
(a2) |No. Il. Elect. Ry ve DOIG 
(83) {Ohio River & Col.. : |G res 400 1c 
(84) [Oregon Short Line . ‘ 500 | C 
(85) |Pacific |‘ H. Byers, Asst. Eng.. 1000 | ¢ 
(86) |Penna. Lines W. of P . | Thos. Kodd, Cb. En N 
(87) |Penna. Lines, S. W. Sys |W. C. Cushing, Ch. Eng. M. W. No 
(88) |Penna. Lines, N. W. Sys |R. Trimble, Ch. Eng. M. W..... | N 
(a9) }Penna. Lines. N W. Sys | E. G. Ericson, Prin. Asst. Eng. iN 
(90) |Pennsylvania | Joseph T. Richards, Ch. Eng. M. W..| ‘No® | 
91) |Peoria & Pekin Union | _ | 500) ¢ 
ig2) |Phila. & Read “"| W. Hunter, Ch. Eng.. .... seseeeed NO | 
(93) |Phila. & Read | F. S. Stevens, Supt. | No | 
(94) |Phila. & Read |J. FE. Turk, Supt.. No* | 
(9) |St. L. & San F ). F. Hinckley, Ch. Eng. No | ce 
(98) |St. L. & San F “‘Gonn V. Hanna, Asst. Eng. M. of W1 Yes | 200| BR 
(97) |St. L. & San F ; "3 Yes | 200] % 
(98) [San F. & N.V jH S Phillips, Ch. Eng sans Yes | 400) ¢ 
(99) |S. F.P. & P |W. A. Drake a erry co eek cl 
(100) Southern ...........+...5 jC a Ackert, 41h vp + sessed Ves | 1000] ¢ 
(101) (Southern i Yes | 1000} 4 
(199) Southern Pac ah | F. B. Cushing, Gen. Supt......-...++- Yes } 400% ¢ 
(103) Spokane Internat LJ. Gh. ADDO, Br. ENB. -....0c00.cs0og Yes | Cc 
(104) [Spokane Internat. or a a Yes | 600 Cc 
(105) |Texas Midland.. L. W. Wells, Ch. Eng....... -..--.+4. Yes | 500 | ¢ 
4 
(NOVTT Beamenner t =~ H. Fernstrom, Cb. Eng.. sesesed Ye | 1500 | ¢ 
(107) |Trans-Continental D. MacPherson, Aést. Ch. Eng. +] Yes*] | 
(108) |Union (Memphis).... H.G. Fleming, Prest. seseeveseees | YOS 300 1 ¢ 
(109) {Union (Pittsburgh)... E. C. Brown, Eng. M. of Ww seeeecenes “No* fF 500 Cc 
| 2 vi 
(110) |Union Pac J. C. Beye, Res. Eng....- she Yes |} 1000 
(iy) |Vandatia I. T. Hateh. Ch. Eng : ..| No 
(112) |Vandalia.... No 
113) (Wabash... nae an No | | 
(114) |Wis. & Mich lt C, Gowen. Ch. Eng -- el Yes | 2000] ¢ 
(115) | Wisconsin Cent } } No® | | 
(146) | 4. L. Bowman, Con. Eng ..| Yes | 1000) ¢ 
117) } |W. M. Camp. Editor..... ee | LB 
(138) O. Chanute, Con? hng.... watt 
(119) Jobn H. Fine. Cons. Eng.... J yes | 800 | c 
(120) W. B. Hanlon, Con. Eng...... .. *; 1000) © 
(121) C. Lewls, Civil Eng..-..... 4 ‘ { ;c 
(122) Robt. Moore. Con. Eng.. 4 Yes*; 300) 
(123) F. W, Banno. No*, 500 lB 
G. H. Sertbner, Jr., Contract. cl. bng.. u Ke 


(124) 





4 ot 
400 
2, 200-1,000 ft.:; 2, 
1,500 ft., 





SuMMARY OF REPLIES: No overhaul allowed by 37. Overhaul allowed by 
73; of the latter, 


4 prefer Method “A; 21, Method “B;” 54, Method “C.”’ and 


her Methods. Length of free haul: 32 prefer 500 ft.; 16, 1,000 ft... 4. 
ft.; 4, 300 ft.; 3, 700 ft., 3, 600 ft.; 3, 200 ft.; 2, 100 ft°F 2, 200-600 ft. ; 


500-1,000 ft.; one edch, 150 meters, 250 meters, 800 ft., 


and 500-1,200 ft, 


“Please indicate on the enclosed blank which of the following 
methods, described by Mr. Walter G. Berg in Volume 4 of the 
Proceedings for 1903, pp. 118-124, you prefer: 

“(A) All cuts of the section are taken into account, the aver- 
age haul of each individual mass determined and the average 
total haul established accordingly. The free haul is deducted 
from the total average haul, and the balance represents the over- 
haul applicable to the total yardage of excavation of the section. 
This method is called the free average haul applicable to all ex- 
cavation of the section. 

“(B) All cuts the material from which is disposed of within 
the free haul limit are left out of consideration entirely. Alf 
other cuts from which the material, or at least some of the 
material. is hauled beyond the free haul limit are taken into ac- 
count, the average haul of each individual mass of same de- 
termined and the average total haul established accordingly. 
The free haul is deducted from the average total haul. and the 
balance represents the overhaul applicable to the total yardage 
of excavation of such cuts only from which the material or some 
of the material is hauled beyond the free limit. This method is 
called the free average haul, applicable, however, only to cuts 
with overhauls. 

“(C) All cuts , the material from which is disposed of within 
the free haul limit, are left out of consideration entirely. At all 
other cuts the material in the cut required to balance the mater- 
ial in the nearest fill or fills is determined within the free haul 
limit; in other words, a strip equal to the free haul limit is cut 
out of the profile in such a way that the cut balances the fill 
within the length of this strip. This balanced material within 
the free haul strip is not taken into account. All other material 
that is clearly hauled more than the free haul limit is taken into 
account, the average haul of each individual mass determined 
and the average total haul established accordingly. The free 
haul is deducted from the average total haul, and the balance 
represents the overhaul applicable to the total yardage of such 
parts of cuts which are hauled beyond the free limit. This 
method is called the free straight haul, as it eliminates consid- 
eration of absolutely all material that is hauled less than the 
free limit.” 

Postal Card for Reply to Circular. 
PUEDE ROO STAM tors io Sersit sie harate sly eee Teta ea a ec ace ae ar teem 
(1) What is your practice relative to paying for overhaul—Do 
OUR EOAVS arOt Wallis tne anata titre Soren eho ire inno ene coer 
(2) What is vour usual limit of tree haul ? re 
(3) Which of the following methods of ‘computing ‘overhaul 
do you use? (Note Mr. Walter G. Berg's discussion, 
American Railway [Engineering and Maintenance of 
Way Association, Proceedings, Vol. 4, 1903. pp. 118-124. 
Draw circle around letter of paragraph describing 
method used.) 


(C)— 
(D)—Describe any other method used...................000- 


Replies were received from 124 different members of the asso- 
ciation, connected with some 75 different roads. The replies in 
part represented the practice of the particular roads with which 
the members are connected and in part are the personal views of 
those sending in the cards. A tabulated digest is given on the 
following section, reference “A,” and the results of the canvas 
are stated in brief form in a note at the foot of the table. 

The discussion of the circular by those responding to the in- 
quiries is given after the tabulated digest (reference “B”), the 
numerals corresponding to those used in the table “A.” Un- 
signed replies have been omitted in “B.” 

An index to the names of all those whose statements or writ- 
ings are quoted or referred to in this review is given on the 
pages preceding this report. 


DISCUSSION OF OVERHAUL IN REPLY TO CIRCULAR. 


(The figures prefixed to names correspond to those in the fore- 
going tabulated abstract “A.”) 

(1) A. Bonnyman (Atlanic & Birmingham) :—"We conform 
to a great extent to the recommendations of the American Rail- 
way Engineering and Maintenance of Way Association. Prob- 
ably the greatest change is in our overhaul clause. We have 
been working for several months with these specifications and 
have found them very satisfactory to the company and have had 
very little complaint from the contractors. I believe that the 
following would be a better overhaul clause than that in our 
specifications : 

“*The price paid for excavations includes the cost of loosening 
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“*The price paid for excavations includes the cost of loosen 
ing, loading and transporting a maximum distance between cen- 
ter of mass of cut and center of mass of embankment of 600 
feet, unloading and Spreading the material. Where the ma- 
terial is required by the engineer to be hauled more than 600 
feet between the center of mass of excavation and of embank- 
ment, the additional price per cubic yard, measured in place, per 
100-foot haul, in one direction only, provided in the contract, 
shall be paid the contractor and shall be measured along line of 
haul. In computing overhaul, the free haul of 600 feet is de- 
ducted from the average total haul, and the balance represents 
overhaultipplicable to the total yardage of excavation of such cuts 
only from material or some of the material is hauled beyond the 
free limit. This maximum haul applies only to the transporta- 
tion of material by man and horse power; where it appears ex- 
pedient to use other motive power for transporting material,:a 
special agreement will be entered into as to the length of haul. 
This clause does not apply to tunnel excavation.’ ’ 

(2) J. C. Nelson (Alabama Great Southern) :—“Have long 
since cut out overhaul.” 

(3) O. D. Richards (Ann Arbor) :—“Do not pay for over- 
haul if can make other arrangements.” 

(4) James Dun (Santa Fe System) :—“I hand you herewith 
copy of our specifications where haul is paid for. The distance 
of overhaul is usually from 200 to 500 feet.” 

“(Section 7) Haul.—All material from excavations which can 
be deposited in embankments within......hundred (....) feet 
shall be paid for one way only. and without haul. When embank- 
ments are required to be made from borrow pits, no haul shall 
be allowed when the outer edge of the borrow pits is less than 


_..se. (....) feet from the foot of the slope of the embank- 
ment. All material required to be taken from borrow pits more 
than...... hundred (....)feet from the bottom of the slope of 


the embankment shall be paid for as “embankment borrowed,” 
and haul shall be allowed at the contract rate and for the dis- 
tance hauled, measured in a direct line at right angles to center 
line of road, less...... (....) feet. When earth is wasted in 
spoil banks from excavations, on top or alongside of said exca- 
vations, rules similar to the above will apply. The distance ot 
paid haul shall be determined by computing the distance be- 
tween centers of bulk and deducting...... (....) feet there- 
from. 

“ ‘Whenever by written direction of the chief engineer of the 
company earth from excavations is hauled any required distance 
into embankments, the material shall be paid for in excavation 
only and at the price of “earth excavation hauled,” and the haul 
shall be allowed for the full distance. in a direct line from the 
place where the earth is taken out to the place where it is de- 
posited, less...... eee ee 

“Where no written instructions are given by the chief engi- 
neer of the company, the estimates of quantities and of haul of 
arth will be made in accordance with the latter clause of sec- 
tion 13 of these specifications, and the extreme haul will be such 
a distance that the contract price for excavation hauled, plus 
the haul of earth from where taken to where deposited, shall 
equal the price of excavation wasted plus embankment borrowed. 

“*Al] rules relative to haul of earth will apply with equal force 
to haul of loose or solid rock. 

“(Section 13) Estimates —On that part of the work where 
material from the excavations is to be put into the embankments, 
excavations or embankments only will be estimated, the quantity 
in excess being paid for. On that part of the work where ma- 
terial is wasted and borrowed estimates will include both ex- 
cavation and embankment, subject to the provisions of section 7 
of these specifications. 

““Fxcavations may be wasted and embankments borrowed, 
except in cases where the chief engineer of the company shall 
direct that excavations be hauled into embankments; but where 
material is hauled from excavation to embankment it shall only 
be measured and estimated in the excavation. 

“Tn all cases the work will be estimated so as to make the 
least cost; that is, if necessary, earth from excavations will be 
estimated as having been hauled regardless of the fact that the 
contractor may have preferred to waste the material from the 
cuts and borrowed the material for the fills.’ 

“1 also hand you herewith copy of our specifications where 
no haul is paid for. In place of haul there is a price paid for 
embankment : 

“(Section 7) Haul—No haul will be allowed in estimates 
under these specifications, the price paid for embankment being 
understood not only to cover the expense of borrowing material 
for same, but also for hauling material from excavations to and 
into the embankments.’ 

“In heavy work frequently large cuts are encountered, which 
could not be hauled into the embankment except by track being 


laid and steam shovel and cars used, and the borrow and waste 
contract is much to be preferred for that class of work. Further 
more, it is generally the case that the location is capable of 
revision after the work is let and in a manner which may affect 
the contractor. I, therefore, am in favor of not paying for any 
haul whatever, but pay for embankment made, however done. 
This gives the contractor the privilege of wasting cuts that he 
can waste to his advantage, but in doing so he loses the price 
which he would receive for the material if it were hauled into 
embankment, and must borrow the embankment to be paid for 
same. 

(8) T. Fitzgerald, (9) D. D. Carothers. (10) H. E. Hale. 
(12) O. Rickert and (13) John Ware (Baltimore & Ohio) :- 
“Contractors are notified that their price for excavation must in- 
clude the haul necessary to transport same to points designated 
by the engineer in charge of the work.” 

(11) H.R. Talcott (Baltimore & Ohio) :—‘Personally, 1 pre- 
fer method ‘A,’ where haul is paid, as I consider it the most 
uniform. 

(14) J. B. Jenkins (Baltimore & Ohio) :*Method ‘C’ pre- 
ferred to ‘A’ and ‘B,’ but not used on B. & O. R. R.: free haul 
within each section; material within the section to be distributed 
or deposited according to instructions of the engineer. Material 
hauled from one section to another paid for by (1) the total 
amount so hauled, multiplied by (2) the distance from the cen- 
ter of gravity of such material in cut to the center of gravity in 
embankment; method similar to ‘C’ in principle; overhaul often 
entirely eliminated by form of contract.” 

(16) E. Stimson (Baltimore & Ohio Southwestern) :—“The 
price per cubic yard includes all hauling and transportation of 
excavated materials and the depositing of same in such manner 
and in such places as engineer directs.” 

(17) H. T. Porter (Bessemer & Lake Erie) :—“‘Formerly 
paid for overhaul, with 1,000 feet free haul limit and method ‘C’ 
Now let all work as unclassified excavation, price to include haul, 
grubbing and clearing, ete. This leaves only the measurement of 
excavation to be disputed, which can be verified.” 

(18) H. Bissell (Boston & Maine) :—We have no definite 
rules regarding overhaul of material. as conditions are so vari- 
able that general rules are often not applicable.” 

(20) W. A. James (Canadian Pacific) :—“Also use H. P. 
Gillette’s method as given in McHenry’s ‘Railway Location and 
Construction,” which gives same results as ‘C’ ” 

(21) J. C. Gray (Central of Georgia) :—Personally I do not 
believe in overhaul payment and necessary calculations which 
devolve on the construction party. I believe in an intelligent 
profile being furnished the contractors, so all can bid a flat price. 
By intelligent profile I mean one that, by figures and arrows, 
shows the amount of cut, waste, borrow and disposition of same 
within 100 feet of exact distance of haul.” 

(23) J. O. Osgood (Central of New Jersey) :—"The cus- 
tom of this road has ordinarily been not to make any provision 
for overhaul, but to have this included by the contractor in his 
price per cubic yard. My preferred practice elsewhere has been 
to have a price named for*excavation which included placing in 
embankment within a distance varying from 200 to 1,000 feet 
without overhaul, the distance being determined to suit the char- 
acter of the work, whether scraper or wagon work, and overhaul 
paid only on the material hauled more than the distance specified. 
but paid on the total distance hauled. This would agree closely 
with method ‘C’ of Mr. Berg’s outline. excepting that I have 
usually preferred to have the: payment for overhaul apply for the 
whole distance from the point of excavation to the point of de- 
positing the material. My idea in this has been that the limit 
of free haul should be suited to the ordinary process available in 
the particular piece of work. If considerable of the work were 
to be done by scrapers and the rest by teams, I have used a limit 
of 200 feet, having in mind that within this limit scrapers would 
be used, and beyond it some process requiring other appliances, 
carts, wagons, etc. Where there was considerable of this second 
class of work I have thought it advisable to have a second exca- 
vation price for material to be handled beyond 200 feet, with a 
separate price named for haul, usually 1 cent per cubic yard per 
100 feet, applicable to this cart or wagon work and calculated 
for the whole distance from point of excavation. In case of 
heavier work where carts would be used, the limit of free haul 
might be fixed at 1,000 feet or at such distance as would call for 
a change in the manner of transporting the material. My 
idea of the principle to be followed in fixing the limit of free 
haul is to have the free haul cover the ordinary case and the 
overhaul apply only to the material which must be handled by 
other appliances and at different cost. My object throughout 
has been to make the unit prices fit any ordinary variation of 
conditions which might arise during construction, so that 
changes of grades or lines would not involve hardship or in- 
justice on the company or contractor.” 
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(25) W. S. Dawley (Chicago & Eastern Illinois) :—"Yes 
and no; 500 feet when used. The method of eliminating all 
material actually moved less than free haul limit has always been 
used by me.” 

(28) T. E. Calvert (Chicago Burlington & Quincy) :—"Be- 
cause of the many rules applied there is probably no one thing 
connected with grading which is so frequently misunderstood by 
the average small contractor as the question of overhaul, and a 
generally applied rule, fair alike to both contracting parties, is 
very much to be desired. Such a rule should be based on the 
theory that ascertain price for earth and for overhaul would 
each represent at least approximately a certain unit of work, 
regardless of the method of execution 

“Mr. Berg's statement. as outlined in method ‘C, conforms 
generally to my views for work, fairly well balanced between 
excavation and embankment. The haul clause used in this com- 
pany’s contract in connection with such work where earth must 
generally be Hauled is: 

“*No material will be paid for twice; that is to say, both in 
excavation and embankment. No allowance shall be made for 
hauling unless the distance shall exceed 500 feet. A cubic yard 
of earth hauled 100 feet in excess of 500 feet shall constitute a 
cubic yard of overhaul. In determining overhaul, the distance 
shall be measured from the centers of gravity of remaining cut 
and fill after free haul vardage is deducted.’ 

“This leaves limit of haul to depend on the free haul plus the 
price per yard, divided by the price per cubic yard of overhaul 
Haul is limited by bridge openings, but railroad reserves right at 
its expense to build a bridge and extend haul as though no bridge 
existed. Estimates are all made on basis of earth being hauled 
to limit, whether hauled or borrowed and wasted. This gives 
us for a price bid not considering that within the 500-foot free 
haul and its transportation for an average of 500 feet free. The 
unit of haul is definitely fixed for the price bid. On heavy steam 
shovel work bids can be intelligently made with earthwork price 
to include all haul.” 

(29) G. H. Bremner (Chicago Burlington & Quincy) :— 
“Pays for overhaul in team work, 500-foot free haul limit; com- 
putes overhaul by method ‘B’ usually and by method ‘C’ occa- 
sionally.” 

(31) A. W. Newton (Chicago Burlington & Quincy) :—“Yes 
and no. Overhaul is a very great mystery to the average con- 
tractor, and the more simple the method the less liability of con- 
flict of opinion and estimate. That is why I prefer ‘A. We 
make a flat price. using excavation for filling where possible.” 

(32) E. P. Weatherly (Chicago Burlington & Quincy) :—"No 
overhaul, as a rule.” 

(34) J. B. Berry (Chicago Rock Island & Pacific) :—“Yes, 
if agreed to in the contract; length of free haul depends on the 
work, from 500 to 1,200 feet extreme limit. Cut out the cuts 
and fills within the free extreme limit of haul and only deal with 
the balance of average overhaul.” 

(35) A. K. Shurtleff (Chicago Rock Island & Pacific) :— 
“The Rock Island will use method ‘C’ wherever overhaul is paid 
for. Where possible to get prices favorable we may eliminate 
overhaul from the contract. Method ‘C’ is the only just method, 
in my opinion.” 

(36) H. M. Waite (Cincinnati New Orleans & Texas Paci- 
fic) :—"“Use ‘B’ on long section of several miles. Use ‘A’ on 
short section of a mile or less.” 

(38) O. E. Selby (Cleveland Cincinnati Chicago & St. 
Louis) :—“This road allows no overhaul. My own preference 
where haul is to be computed and paid for is to use free haul 
limit of 500 feet for team work and 1 mile for train.” 

(39) H. S. Waterman (Detroit & Mackinac) :—“Contract 
work has been done on a percentage basis for the past seven 
years. By competent inspectors we get very good results.” 

(44) Francis Lee Stuart (Erie) :—“If I found it necessary to 
use any I would use ‘A’ only. For the last eight years I do not 
now recollect more than one or two contracts under my charge 
with an overhaul clause in them.” 

(48) E. H. Fitzhugh (Grand Trunk) :—“I beg to say that, 
of the three methods described in your letter, we consider the 
second—that indicated by the letter ‘B’—to be the best, it being 
the one which we always adopted when we had occasion to deal 
with overhaul, but there was usually so much trouble and dis- 
pute about the determination of the extra haul that, in our re- 
cent contracts, this question has been entirely eliminated, no al- 
lowance whatever being made on account of overhaul, and the 
contractors, knowing this, grade their prices accordingly. Before 
we eliminated the question of overhaul from our contract, our 
practice in estimating overhaul of earthwork was to determine 
the centers of gravity of the excavation to be taken out and of 
the fill to be made up from it. If the distance was in excess of 
the haul limit provided for in the specifications, an extra allow- 
ance was made on account of this excess for the whole quantity 
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of material taken out of the excavation and deposited in the em- 
bankment. For instance, if the limit of haul were fixed at 600 
feet and the distance apart of the centers of gravity of the exca- 
vation and of the embankment did not exceed the specified limit 
of 600 feet, no extra haul would be allowed, but if the centers of 
gravity were greater than that distance apart—say 700 feet— 
then an extra haul of 100 feet would be allowed for the total 
quantity taken out of the excavation and placed in embankment.” 

(49) EF. H. McGuigan (Grand Trunk) :—"“Our General Speci- 
fications for Clearing Earthwork, ete., provide in clause 19 that 
‘there shall be no allowance for extra haul of excavated material 
whatever may be the distance this material is drawn, whether by 
train or team.’ ” 

(56) R. S. Blinn (Indianapolis Southern) :—“Use same as 
method ‘C, except that all cuts within an economical haul limit 
are figured into an average haul. Several cuts may thus enter 
into an individual mass. For instance, where the price is 20 
cents per cubic yard, and the free haul is 500 feet and the price 
for overhaul is 1 cent per equivalent yard, I take into account all 
masses in cuts hauled to a balanced mass in fills within a district 
or section whose limits are determined by 2.500 feet between the 
centers of gravity of such masses (the free haul distances, how- 
ever, being first eliminated), 2,500 feet being an economical haul, 
since 2,500 feet minus 500 feet equals the price of borrow in this 
case. This is a free straight haul up to the limit where it would 
be more economical to borrow than to haul.” 

(57) George M. Walker, Jr. (Kansas City Belt) :—‘“We have 
done very little grading the past ten years. What has been done 
has first been cross sectioned and the average haul between the 
center of gravity of cut and fill calculated, and contractors asked 
to bid on that individual piece of work.” 

(58) M. P. Paret (Kansas City Mexico & Orient) :—Each 
cut and its adjoining fills are considered separately. The total 
haul is figured from the center of mass in excavation to the cen- 
ter of mass of the same material in the fill. The overhaul al- 
lowed is the total haul minus the free haul. All cuts in which 
the distance from the center mass in excavation to the center of 
mass in the fill is less than the free haul are left out of consider- 
ation. The price paid for overhaul is I cent per yard per 100 
feet.” 

(61) R. C. Young (Lake Superior & Ishpeming) :—“On 
prairie work I am in favor of 500 feet free haul computed by 
method ‘C.’” 

(62) Walter G. Berg (Lehigh Valley) :—"Usually no over- 
haul allowed. Specifications: ‘No overhaul, unless otherwise 
provided.’ Method ‘C’ is the correct method to correspond with 
the general intent of an overhaul clause, but ‘B’ is more often 
used and easier for calculations.” 

(63) W. H. Courtenay (Louisville & Nashville) :—‘“I prefer 
method ‘B.’. The Louisville & Nashville practice is to consider 
the haul for each cut separately. Short haul from one cut is not 
used to offset long haul from another cut. We have an average 
free haul of 500 feet.” 

(64) J. F. Burns (Louisville & Nashville) :—“Prefer ‘C,’ in- 
dividually.” 

(65) Louis Kingman (Mexican Central) :—‘We ask bidders 
to name prices including haul within 250 meters on earth. We 
ask for two prices; first, within 40 meters, and second, within 250 
meters. All other material is subject to 250-meter haul at the 
price named.” 

(66) Rankin Johnson (Mexican International) :—‘“Some- 
times pay for overhaul; length of free haul, about 150 meters. 
Do not think overhaul should be paid for except in very rough 
country. See enclosed specifications, paragraphs 8 to 18, inclu- 
sive. 

“*(8) When quantities for graduation are measured in em- 
bankment and estimated as excavated they shall be reduced by 
the following percentages, which are allowed for swell: For 
common material, .. per cent; for loose rock, .. per cent; for 
solid rock, .. per cent. This does not include drag scraper made 
embankments. 

“Hauling Material. (9) The rate per cubic meter for solid 
rock includes moving such material a distance not to exceed 25 
meters from point of excavation to grade point of natural ground 
shown on profile, or to toe of slope of embankment, plus any 
necessary distance along made embankment. 

““(10) The rate per cubic meter for solid rock hauled in- 
cludes moving such material between limits of 25 and 75 meters 
from point of excavation to grade point of natural ground shown 
on profile, or to toe of slope of embankment, plus any necessary 
dis tance along made embankment. 

“*(t1) The rate per cubic meter for loose rock includes mov- 
ing such material a distance not to exceed 25 meters from point 
of excavation to grade point of natural ground shown on pro- 
file, or to toe of. slope of embankment, plus any necessary dis- 
tance along made embankment. 
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‘(12) The rate per cubic meter for loose rock hauled in- 
cludes moving such material between limits of 25 and 75 meters 
from point of excavation to grade point of natural ground shown 
on profile, or to toe of slope of embankment, plus any necessary 
distance along made embankment. 

‘*(14) The rate per cubic meter for common material hauled 
includes moving such material between limits of 30 and 300 
meters from point of excavation to grade point of natural ground 
shown on profile, or to toe of slope of embankment, plus neces- 
sary distances along made embankment. 

‘(15) The length of paid haul shall be determined as fol- 
lows: ‘ 

“*(a) Compute the quantities in excavation which shall have 
been moved into embankment under free haul clauses. 

‘(b) Increase these quantities by the percentages for swell 
as indicated in paragraph No. 8 and calculate the length along 
grade line of embankment which these quantities will complete. 

‘(c) Compute distance along the grade line from center of 
gravity of the remaining excavation, which will be required to 
complete embankment, to center of gravity of remaining embank- 
ment. This distance will be the length of paid haul for the num- 
ber of cubic meters in the remaining required excavation. 

‘(16) The object of specifying the hauling of material as 
shown is to enable the engineer to calculate quantities governed 
by the specified rates before grading is completed and without 
possibility of disagreements. 

‘(17) The haul shall not be limited by any bridge or opening 
across or around which a reasonable load can be moved. 

‘(18) Embankments shall be commenced full width at the 
bottom, keeping the sides at all times as high as the center, and 
thus be carried up, until finished, in layers of not over one 
meter.’ ” 

(71) =S. B. Fisher (Missouri Kansas & Texas) :—“Bruck- 
ner’s ‘Profile of Quantities, described in Engineering News 
‘Field Book.’ All material is taken into account excepting cut and 
fill within limit of station. Centers of gravity of consecutive 
stations are found.” 

(72) H. Rohwer (Missouri Pacific System) :—“Overhaul al- 
lowed in cuts, from point of gravity (in cut) of material moved 
to point of gravity (in fill). where deposited. In dealing with 
material borrowed from pits, overhaul allowed on one-half the 
the entire distance the team must travel, less distance described 
as ‘free haul.” Referring to the clause of ‘overhaul’ to be pre- 
sented to the association, I notice it treats only of overhaul on 
material from cuts. Mr. Walter G. Berg in his definition of 
overhaul dwells likewise on this particular instance. But what 
about overhaul on material borrowed on the side? When a high 
All is being made from material borrowed from the side, it be- 
comes necessary that runways be constructed by the contractor, 
which runways constitute the limit line of travel of team. To 
deliver the material on the fill the team has to make the whole 
round. It is, therefore, not fair to measure the direct distance 
between the point of gravity of the borrow pit and that of the 
embankment as constituting the haul. It should be measured 
as the team travels, making the overhaul on all material thus 
moved be equal to one-half the whole round, minus free haul, 
equal to the distance in feet, for which payment should be ren- 
dered.’ 

77) F. G. Jonah (New Orleans Terminal) :—“I use the 
method of plotting on the profile as described in Molitor and 
Beard's ‘Manual for Resident Engineers.’ ” 

(80) F. L. Nicholson (Norfolk & Southern) :—“Grading in 
this section is very light. short hauls and shovel work and cast- 
ing up from ditches. No overhaul allowed. I believe 1,000 feet 
free haul to be fair. For calculation I prefer method ‘B’” 

(81) C. S. Churchill (Norfolk & Western) :—“‘We let very 
few contracts where overhaul is paid extra. While we have a 
clause in our standard contract that describes the method of 
computing overhaul, we do not have in the list of prices the 
specific term ‘overhaul,’ and, as stated above, very little of our 
work is done under the plan that we shall pay extra for over- 
haul. We have in the last two months awarded contracts that 
had an overhaul of about 1% miles, but we pay nothing for this 
overhaul. Our usual limit for free haul is 1,600 feet. that is, the 
description given in our haul clause. af method of computing 
overhaul is that described as method ‘ 

(83) George C. Millet (Ohio River & Columbus) :—"I have 
used what is practically method ‘A’ by plotting quantities on 
profile.” 

(86) Thomas Rodd (Pennsylvania Lines West of  Pitts- 
burg) :—"“We pay one price without classification or overhaul. 
Contractors determine this from close inspection of work and 
profile.” 

(88) R. Trimble (Pennsylvania Lines West of Pittsburg) :— 
“We pay one price without classification or overhaul.” 

(89) FE. G. Ericson (Pennsylvania Lines West of Pittsburg) : 
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—‘Our practice is not to pay for any overhaul, and we make 
this clear in our specifications.” 

(go) Joseph T. Richards (Pennsylvania Railroad) :—“Con- 
tracts for earthwork are usually awarded without any regard be- 
ing paid to length of haul or without regard to classifiica- 
tion.” 

(g4) J. E. Turk (Philadelphia & Reading) :—“We do not 
allow for any extra overhaul on Philadelphia & Reading Rail- 
way. Personally, | favor method ‘A, with 600 feet overhaul.” 

(95) J. F. Hinckley (St. Louis & San Francisco) :—“Do not 
pay for overhaul; pay both ways; would prefer method ‘C.’ 

(96) John V. Hanna (St. Louis & San Francisco) :-—"Our 
specifications call for a classification of overhaul, taking the dis- 
tance between centers of gravity on a given cut or portion of a 
cut and a fill or portion of a fill, into which it is hauled, deduct- 
ing the free haul. We would leave out of account all cuts 
where the distance between the center of gravity of cut and 
the center of gravity of fill would be less than the free haul 
distance. Our method, I should say, is very similar to method 
‘B’ of the circular, except that we do not calculate the average 
haul. For instance, if we have a quantity of 500 yards hauled 
700 feet, we figure this as 3,500 yards hauled 100 feet, and pay ac- 
cordingly. We figure up the total of figures thus obtained and 
this forms the basis for vouchers. This amounts to the same 
thing in the end as figuring the average haul and then multiply- 
ing the total yardage hauled by the price for the average haul, 
but there is one less process of computation in our method.” 

(99) W. A. Drake (Santa Fe Prescott & Phoenix) :—“De- 
duct the cubic yards which balance and make 100 feet of road- 
way; pay for total average distance haul on balance of excava- 
tion.” 

(102) E. B. Cushing (Southe-n Pacific) :—“There is no free 
haul in our general specifications. as our line extends through a 
prairie country and through swamps in which no material is 
hauled. In special cases we have 400 feet free haul, and pay 2 
cents per cubic yard per 100 feet, between 400 and 1,000 feet 
being a maximum haul.” 

(105) kL. W. Wells (Texas Midland) :—‘*My method is to 
determine the center of gravity of the masses beyond points 
where free haul balances and the distance between center of 
gravity less free haul distance is the haul paid for.” 

(106) H. Fernstrom (Tidewater and Deepwater) :—‘“Steam 
shovel work is paid for at a fixed price, for a haul not exceeding 
2 miles, and at another fixed price per cubic yard for haul not 
exceeding 3 miles.” 

(107) D. MacPherson (Transcontinental Railway) :—‘I send 
you print of a diagram and description of our method of esti- 
mating overhaul, which, you will see, is a method described by 
Mr. T. S. Russell in Engineering News, and Mr. Russell gives 
the credit for it to Mr. R. P. Bruer.” (See “Review of Litera- 
ture,” where Mr. Russell's method is given in full.) 

(108) H. G. Fleming (Union of Memphis) :—“In our speci? 
fication on contract work we use a limit of 500 feet for free haul, 
and have been computing, overhaul on the basis of method ‘C,’ 
as given in your letter. but it 1s our intention on future work to 
use method ‘A.’ 

(109) FE. C. Brown (Union Railroad of Pennsylvania) :— 
“Prefer Mr. Berg's third method, and have used substantially 
the same.” 

(118) Octave Chanute (consulting engineer) :—(See histori- 
cal statement by Mr. Chanute concerning early American prac- 
tice in introduction to “Review of Literature.”) 

(120) W. B. Hanlon (consulting engineer) :—“Do not pay 
for overhaul as a rule.” 

(121) C. Lewis (civil engineer) :—*My choice would be, on 
work thoroughly surveyed in advance, to give bidders full inform- 
ation regarding location of cuts and where material was to be 
used, and then make no allowance for overhaul; bids for excava- 
tions to include disposal of material as per plans and profile. 
On plans less thoroughly prepared would prefer method ‘C. 

(123) F. W. Ranno (civil engineer) :—“Do not ordinarily pay 
for overhaul; method ‘B’ preferred; average haul determined 
according to ‘B’ and flat rate established on that basis. No over 
haul then goes into estimates.” 

CONCLUSION. 

In view of the foregoing presentation of the subject, your 
committee does not deem it advisable to “present an overhaul 
clause for use as an optional alternate clause for clause No. 48 
of specifications for the formation of the roadway, defining not 
only the manner of payment but also method of computing over- 
haul,” but respectfully suggests that the question be considered 
by the association. 

Your committee would respectfully report progress on “report 
on methods of conducting the practical work in connection with 
revising and improving existing iines.” 
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Bulletin No. 66, August, 1905, included in our final report on 
Glossary of Terms [see below], and ‘we would respectfully rec- 
ommend that the definitions be printed in the manual of recom- 
mended practice. 

GLOSSARY. 
GROUP A—GENERAL. 

Classitication—Separating the material into groups, according 
to its character 

Contract—A written agreement between two or more parties, 
specifying terms, conditions, ete., under which certain obligations 
must be performed. (Specifications are a part of the contract.) 

Estimate (noun)—(a) A statement of work performed or ma- 
terial delivered, according to which payment is to be rendered. 
(b) A statement showing the probable cost of a proposed piece 
of work. (Verb)—The act of making an estimate. 

Quantities—The amount of material to be handled, expressed 
in the usual units. 

Specitication—That part of the contract describing the deails 
of construction. ; 

Unit prices—The price per unit of the various quantities speci- 
fied in a contract for which a certain work is to be done. 

GROUP B—RIGHT OF WAY, ETC. 

Right of way—The land or water rights necessary for the 
roadbed and its accessories. 

Roadbed—The finished surface of the roadway upon which the 
track and ballast rest. 

Roadway—That part of the right of way of a railroad pre- 
pared to receive the track. 

Station grounds—Property to be used for station purposes. 

GROUP C—TECHNICAL. 

Alinement—The horizontal location of a load with reference 
to curves and tangents. 

Center Line—A line marking the center of an excavation, em- 
bankment or of a track. 

Contour—The line of intersection between a horizontal plane 
and a given surface. 

Cross Section—A _ section through body perpendicular to its 
AXIS. 

Center Stakes—Stakes marking the center line. 

Ftevation or Height—The distance of any given point above or 
below an established plane. 

Finishing Stakes—Final stakes set for the completion of work. 

Grade (verb)—To prepare the ground for the reception of the 
ballast and track. 

Grade Line—The line on the profile representing the tops of 
embankments and bottoms of cuttings ready to receive the ballast. 

Gradient—The rate of inclination of the grade line from the 
horizontal] 

Plan—A drawing furnished for guidance of work. 

Profile—The intersection of a longitudinal vertical plane with 
the ground or established gradients; or a drawing representing 
the same 

Slope—The inclined face of a cutting or embankment. 

Slope Stakes—Stakes set to mark the top or bottom of a slope. 

Subgrade—The tops of embankments and bottoms of cuttings, 
ready to receive the ballast. 

Top of Slope—The intersection of a slope with the ground 
surface in cuts and the plane of roadbed on embankment. 

Toe of Slope—The intersection of a slope with the ground 
surface in embankments and the plane of roadbed in cuts. 

GROUP D—CLEARING, ETC. 

srush—Small trees, shrubs or branches of trees that have been 
cut off 

Clearing—Removing natural and artificial obstructions to grad- 
ng 

Grubbing—Removing the roots. 

GROUP E—DRAINAGE, ETC. 

Bog—Wet or spongy ground. 

Channel—The depression or cut in which a stream is confined. 

Culvert—An arched, circular or flat covered drain of timber, 
iron, brick or masonry, carried under the roadbed for the passage 
of water 

Drain—An artificial waterway for conducting water from the 
roadway. 

Drainage—The interception and removal of water from, upon 
or under the roadway. 

Ditch—An open artificial waterway for providing drainage. 

Intercepting Ditech—An open artificial waterway for preventing 
surface water from flowing over the slopes of a cut or against 
the foot. of an embankment 

Subdrain—A covered‘drain, below the roadbed or ground sur- 
face, receiving the water along its length by absorption or through 
the joints 


April, 1906 


Trench—A narrow, shallow excavation to receive a structure. 

Waterway—A channel, either natural or artificial, for con- 
ducting the flow of water. 

GROUP F—GRADING, ETC. 

Average Haul—The mean distance that material must be 
hauled. 

Average Total Haul—The average total distance that material 
must be hauled. 

Benched—Formed into a series of benches. 

Berme—An approximately horizontal surface between the top 
or toe of a slope and a boundary line, ditch or other excavation, 
for the protection of the slope. 

Borrow (verb)—To take material from a borrow pit. (Noun) 
—Material removed from a borrow pit. 

Borrow—An excavation made for the purpose of obtaining 
material. 

Embankment (or fill) —A bank of earth, rock or other mater- 
ial constructed above the natural ground surface. 

Excavation (or cutting)—(a) The cutting down of the natural 
ground surface. (b) The material taken from cuttings, borrow 
pits or foundation pits. (c) The space formed by removing 
material. 

Foundation Pit—The excavation in which the foundation of a 
structure is laid. 

Haul or Free Haul—The distance within a given limit that 
material is hauled in constructing the roadbed. 

Overhaul—The distance beyond a given limit that material is 
hauled in constructing a roadbed. 

Shrinkage—The contraction of material. 

Stepped—Formed into a series of steps. 

Tamped (or packed)—Packed down by light blows. 

Total Haul—The total distance that material must be hauled. 

Waste—Material in excess of that required to make an em- 
bankment of given cross section. 

Waste of Spoil Banks—Excavated material not used to form 
embankments. 

GROUP G—TUNNELS, ETC. 

Curb—A broad flat ring of wood, iron or masonry placed under 
the bottom of a shaft to prevent unequal settlement, or built 
into the walls at intervals for the same purpose. 

Rock—A solid mass of mineral substance. 

Shaft—A pit or well sunk from the ground surface above into 
a tunnel for the purpose of furnishing ventilation or for facili- 
tating the work by increasing the number of points from which 
it may be carried on. 

Tunnel—An excavated passageway under the ground or water. 

Well or Sump—A cistern or well into which water may be con- 
ducted by ditches to drain other portions of a piece of work. 

For Discussion See Page 125 
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Signs, Fences, Crossings and Cattleguards* 


The instructions given your committee by the board of direc- 
tion, namely, to submit specifications for fences, with marginal 
index; to report on galvanizing wire, and on the breaking 
strength of wire, and to resubmit additional definitions, have been 
complied with, and the committee presents herewith the results 
of its labors for your consideration and approval. 


SPECIFICATIONS FOR STANDARD RIGHT OF WAY 
FENCES. 
GENERAL. 

1. Three classes of smooth wire fences may be used, the top 
wire of each to be 4 feet above the ground. 

2. First class fences shall consist of nine longitudinal, smooth, 
coiled, galvanized steel wires; the top and bottom wires shall be 
No. 7 gauge; intermediate and stay wires shall be No. 9 gauge. 

The spacing of the longitudinal wires shall be, commencing at 
the bottom: 3, 4, 5, 6, 7, 8,9 and g inches. The bottom wire shall 
be 3 inches above ground, and the stay wires shall be spaced 
12 inches apart. 

3. Second class fences shall consist of seven longitudinal, 
smooth, coiled, galvanized steel wires; the longitudinal wires and 
stay wires shall be No. 9 gauge. 

The spacing of the longitudinal wires shall be, commencing at 
the bottom 5, 64, 71%4, 9, 10 and 10 inches. The bottom wire shall 
be 6 inches above the ground, and the stay wires shall be spaced 
22 inches apart. 

4. Third class fences shall consist of four longitudinal, smooth, 
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coiled, galvanized stee) wires; the longitudinal and stay wires 
shall be No. 9 gauge.7 : 

The longitudinal wires shall be placed 14 inches apart; the 
bottom wires shall be 12 inches above the ground, and the stay 
wires shall be spaced 22 inches apart. 


MATERIAL. 

5. Posts shall be of (to be filled in by each road). They shall 
be straight and free from rot or other defects. Split or sawn 
posts may be used in localities where round posts are not eco- 
nomically available; their dimensions shall be at least equal to 
those hereinafter specified for round posts. 

6. End or gate posts and intermediate bracing panel posts 
shall be 9 feet Jong and 8 inches in diameter at the small end, 
or 8 by 8 inches if sawn. 

7. Intermediate posts shall be 8 feet long and not less than 
4 inches in diameter at the small end. 

8. Braces for end posts, gate posts and intermediate brace 
panels shall be of 4 by 4 inch common lumber, 12 feet long, free 
from large knots, ‘splits or rot. 

g. All woven wire fences shall be constructed of steel galvan- 
ized wire. 

All longitudinal wires shall be coiled. 

The elastic limit of all wire shall be at least 1,500 pounds for 
No. 9 gauge wire and 2.000 pounds for No. 7 gauge wire. 

The ultimate tensile strength shall be at least 1.800 pounds for 
No. 9 gauge wire and 2,500 pounds for No. 7 gauge wire. It 
must stand without sign of fracture, winding tight around wire 
of the same size. 

10. All stay wires shall be straight and of No. 9 gauge. 

11. The locks or fastenings at the intersection of the longi- 
tudinal and stay wires shall be of such design as will prevent 
them from slipping either longitudinally or vertically. 

12. Staples used in posts shall be 1 inch long for hard wood 
and 114 inches long for soft wood, and be made of No. 9 galvan- 
ized steel wire. 

13. All galvanizing shall consist of an even coating of zinc, 
which shall withstand one minute immersion tests in a solution 
of commercial sulphate of copper crystals and water, whose spe- 
cific gravity shall be 1,185 and whose temperature shall be from 
60 to 70 degrees Fahrenheit. After each immersion the sample 
shall be washed immediately in water and be wiped dry. If the 
zinc is removed, or a copper colored deposit is formed after the 
fourth immersion the lot of material from which the sample is 
taken shall be rejected. 

14. The fence shall be so manufactured as not to remove the 
galvanizing nor impair the tensile strength of the wire. 

ERECTION. 

15. End posts shall be set vertical, at least 4 feet in the 
ground, thoroughly tamped. braced and anchored. 

16. Gate posts shall be set vertical and braced in a similar 
manner to the end posts. 

17. Intermediate posts shall be set at least 3 feet in the 
ground, and from 16% to 33 feet apart, depending upon the na- 
ture of the ground and the service required. Holes of full depth 
must be provided for all end and gate posts, even if blasting must 
be resorted to. Kor intermediate posts, where rock is encoun- 
tered, not more than two adjacent posts shall be set on sills 6 by 
6 inches by 4 feet long, braced on both sides by 2 by 6 inch 
braces, 3 feet long. Holes must be provided for all other posts. 

All posts shall be set with the large end down. 

All posts shall be set in perfect line on the side on which the 
wire is to be strung. After the fence is erected, the top of the 
posts shall be sawed off with a one-fourth pitch. the high side 
being next to the wire and 4 inches above it. 

18. All end and gate posts shall be anchored by gaining and 
spiking two cleats to the sides of the posts, at right angles to the 
line of fence, one at the bottom and the other just below the sur- 
face of the ground. The cleat near the ground surface to be put 
on the side of the post next the fence and the bottom cleat to be 
put on the opposite side. 

Intermediate posts set in depressions of the ground shall be 
anchored by gaining two cleats into the side near the bottom of 
the post, same to be properly spiked. 

19. All cleats shall be 2 by 6 inches by 3 feet long, of common 
lumber. 

20. All end, corner and gate posts shall be braced by a piece 
of 4 by 4 inch common lumber, gained into the end corner or gate 
post, about 12 inches from the top, and into the next intermediate 
post, about 12 inches from the ground, and be securely spiked. A 


tWhen desirable 1 and 2 inch wooden stays, stood on the 
ground and interlaced between the longitudinal wires, may be 
used, spaced 6 to 8 feet apart, in place of or in addition to the 
stay wires. 
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cable made of double strand No. 9 soft galvanized wire looped 
around the end post at the ground line and around the next inter- 
mediate post, about 12 inches below the top, shall be put on and 
twisted until the top of the next intermediate post is thrown back 
at least 2 inches. 

21. Longitudinal wires shall be stretched uniformly tight, and 
be parallel; stays shall be straight and vertical and be uniformly 
spaced. 

The wires should be placed on the side of the post away from 
the track, except on curves, where they should be so placed that 
the pull of the wires is against the post. 

22. All staples shall be set diagonally with the grain of the 
wood, and be driven home tight. The top wire shall be double 
stapled. 

23. Approved bolt clamp splices or a wire splice, made as fol- 
lows, may be used: In making wire splices the ends of the wires 
should be carried 3 inches past the splicing tool and wrapped 
around both wires backward toward the tool for at least five 
turns, and after the tool is removed the space occupied by it be 
closed by pulling the ends together. 

GALVANIZED WIRE FENCING. 

The object of this investigation is to determine the cause of 
the rapid oxidation or rusting of smooth galvanized wire fences 
erected in recent years, and, if possible, to suggest a remedy. 

Fence wire is galvanized to protect it from oxidation, and gal- 
vanizing consists in coating the wire with a thin layer of zine ap- 
plied by passing the cleansed wire through a zine bath, whose 
temperature is about 800 degrees Fahrenheit. 

The zinc coating or galvanizing on the older barb wire fences, 
which was galvanized after the barbs were woven in, has with- 
stood oxidation successfully for 18 or 20 years, and there are many 
examples of galvanized telegraph wire that have been in service 
for over 30 years and which today retain the zine coating so that 
the wires are practically as good as new. 

All of the smooth galvanized wire woven fences that have been 
in service for more than five years have lost considerable of their 
galvanizing, and the exposed iron or steel is rusting. Some 
strands are good for their entire length, others have lost the zinc 
coating entirely; the majority of the wires, however, have a fair 
proportion of the zinc coating intact, separated by short stretches 
having no zinc whatever, and the wire at these points is rusting. 
These rusted places are found on top, bottom, intermediate wires 
and stays in such locations as to indicate that its cause is variable 
thickness, quality or workmanship in the galvanizing rather than 
on account of the variation in exposure. 

As zine is acted upon by sulphurous acid and sulphuric acid 
more readily than upon steel or iron, we cannot expect galvanized 
wire to last longer than bare iron or steel would do when ex- 
posed continually to the fumes of switching engines or when lo- 
cated near smelters or other manufacturing plants where much 
smoke is emitted. 

The telegraph companies are not having trouble with the gal- 
vanizing of iron wire recently purchased when exposed to ordi- 
nary conditions along railways. nor are they having any difficulty 
in securing sufficient thickness of zinc to withstand four 1-minute 
immersions in a-saturated solution of blue vitriol, such as is 
called for in the galvanizing specification presented by the com- 
mittee. 

The thickness of the zinc coating on wire supplied today for 
the manufacture of woven wire fence is such as will usually 
stand only two I-minute immersions in the blue vitriol bath, so 
it is fair to assume that fence wire galvanizing is only about half 
as thick as telegraph wire galvanizing. 

The reason the manufacturers make the fence wire galvanizing 
so thin is to prevent the scaling of the zinc when the wire is 
being twisted, knotted and wrapped by the fence weaving ma- 
chines. The thick layer of zinc is not sufficiently elastic to with- 
stand the work of the machines without scaling, while the very 
thin coating has appeared to withstand this work better and has 
therefore been adopted with the very unsatisfactory results above 
mentioned. Your committee had several samples of fence woven 
of all No. 9 double galvanized wire on which the zinc coating was 
of sufficient thickness to withstand the four I-minute immersion 
tests. Upon examining this fence it was noticed that the zinc 
on the longitudinal wires did not suffer from the action of the 
weaving machines; the zinc on the stay wires, however, where 
they were wrapped around the longitudinal wires, scaled like dry, 
thick paint would do. 

It would appear, therefore, that the best galvanizing protec- 
tion which we can secure under present methods of fence manu- 
facture is that the longitudinal wires be double galvanized; that 
is, that they receive a coating that will stand the four 1-minute 
immersions in the blue vitriol bath. 

The thickness of zinc covering for the stay wires and fasten 
ings must be regulated to suit the machines on which the various 
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kinds of woven fence are manufactured to ensure against its scal- 
ing. This condition applies, as we believe, to all machine made 
fence. There are, however, several types of field erected fence in 
which both the longitudinal wires, vertical wires and fastenings 
can be made successfully of double galvanized wire, the cost of 
which is much higher as the difference between weaving the 
fence by machine or having it woven in the field by hand. 

One maker, in his desire to increase the life of his fence, coats 
it by dipping in white zinc paint, and claims that it “will pro- 
tect the life of the wire the length of time the coating stays on. 
The above is only a partial remedy, and if we desire to continue 
the use of machine woven fence and secure proper results in the 
matter of galvanizing, it appears to your committee that a better 
method would be to use the present thinly galvanized wire to 
manufaeture the fence, and after it is made to cleanse it and give 
it another coating of zinc, the same as is done in the case of 
some kinds of poultry netting. 

To galvanize fence after being manufactured was suggested to 
several fencemakers. The flexible joint fencemakers objected to 
this method on account of the soidering effect the zinc would 
have on the joints. Another maker advises that he has been ex- 
perimenting in this direction, but as yet has not made it a com- 
mercial success, the difficulty being in his inability to apply the 
zine evenly and thoroughly, together with its excessive cost. One 
stiff stay and rigid joint manufacturer, however. offers to install 
the necessary plant to galvanize the fence after it is made, pro- 
vided sufficient business is insured to warrant the investment. 

A most thorough investigation of this entire subject has been 
made by Dr. A. S. Cushman, of the United States Department of 
Agriculture, published in Farmers’ Bulletin No. 239, which, by 
permission, will be printed in a future bulletin. 

While Dr. Cushman’s contention that the manganese content, 
especially if it is unevenly distributed in the steel, is at least in 
part the cause of the trouble, your committee is unable either 
to confirm or disprove this theory, and for the present prefers to 
recommend good galvanizing as the remedy. 

In conclusion, your committee believes, first, that the rapid de- 
terioration of modern woven galvanized fence wire is caused by 
the coating of zinc being too thin and of uneven thickness; 
second, that to procure better protection to the wire and a longer 
lived fence it is necessary to secure an increased uniform thick- 
ness of the zinc coating on the wire, and to insure that the gal- 
vanizing is intact after the wire has gone through the fence weav- 
ing machines it would seem to require that a second coat of zinc 
be applied to the fence after it is manufactured. 


TENSILE STRENGTH OF FENCE WIRE. 


Steel fence wire is manufactured for the trade in three grades, 
namely, hard wire, medium wire and soft wire. The grades are 
distinguished by physical tests rather than by chemical composi- 
tion. 

A large fence wire manufacturing company suggests that the 
ultimate tensile strength for the three grades be not less than the 
following : 


Hard. Medium. Soft. 

Pounds. Pounds — Pounds. 
PGS Uo caseantiadivihnbtawe ae 2.530 2,136 
OED bia whintis. wales numero 1.800 1,507 
DIGS! BV oS cee bit ne nes 1,295 1,010 
NG TP sccakcnGr ed ohne eee 810 795 
OTF rs sats ties ab eine eee 756 650 


They also state that the ranges in chemical composition are 
about as follows: 


ISAMMION:. oss 53 6S Sd a'n ode Bileee eee ee PO 
SONU |. cas.csun.csesshaasecaxceieeesien .035 to .070 
EROSDNOEUS: 6.6:09 vein daeNaucde vekeoss eo nes Obes 
DRROANOSE. 5.2080 'dic ss nick austen weer .30 to .70 


Your committee procured samples of fence wire from several 
manufacturers, and they were tested by the Pittsburg Testing 
Laboratory, Ltd., with the following results: 

The best results can be obtained by using hard wire for longt- 
tudinals, on account of the increased strength, together with the 
spring effect of the cooling. Soft or medium wire must be used 
for verticals in those fences where the vertical wire is wrapped 
around the longitudinal ones, as well as for knots or fastenings at 
the intersections of the longitudinal and vertical wires. Different 
types of fence for the best results require different grades of wire 
for the verticals and fastenings. 


DEFINITIONS. 
Anchor Post—A fence post fixed or fastened in position by 
some contrivance 


Fence Anchor—A contrivance of wood, metal or other material 
designed to prevent a fence post from being raised or moved. 
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N Ultimate 
me cage | Strength 
Soe eae | 
| 
BTR sig 20 san visienaeiecoenen No. 9 No. 1 1,685 | 2,000 
No. 9 No. 2 1,870 | 2.220 
American Steel & Wire Co. No. 12 Soft 560 
No. 11 Hard 1015 
No. 9 Hard 1.580 
No 7 Hard 1.970 
» International............... Ua AAS) | nee ee Come mnE Ny tee 1,080 
No. 10 daares ; 1,095 | 1,510 
No. 9 1,280 H 1,765 
ee | ER RAE IE No. 10 Plain Ward | 1.190 1,500 
No. 9 PPRRION Peice ss ccvnsk nonce 1,800 
No. 9 Soft 830 1,020 
No. 11 Coiled rote oa 1,510 
No. 10 Coiled 1,330 1.550 
No.9 Coiled 1,780 2.030 
No. 9 Stay Wire Serer 1,450 
No.8 Stay Wire 2,020 
No.7 Stay Wire 2.200 
BURRS. ube bens ron aebnearae MES Wavcnee des ntiascee 1,220 
No. 11% 1.350 
ME “Dittinsscckex tous 1,870 
PEO es sciieswantnnvate 2.580 
a ere 2,630 
OS ORR Ae te eye 2,920 
BI Daiscase se vecenesn 3,580 
Oe) Ase i siseavnccemueen 3,520 
CONCLUSIONS 
Your committee recommends that the following conclusions be 


adopted : 

(1) That the specifications for standard right of way fences 
be adopted as being good practice. 

(2) That hard wire, whose ultimate tensile strength for No. 
g gauge is from 1,800 to 2,200 pounds, be used for longitudinal 
wires and that the vertical fastenings be as near the above in ul- 
timate tensile strength as the action of the various fence weaving 
or erecting machines will admit without injuring the wire. 

(3) That the definitions for anchor post and fence anchor be 
approved. oe 

W. D. Williams, chief engineer, Cincinnati Northern Railroad, 
Van Wert, O., chairman of committee. 

Mr. McDonald called attention to the report not covering con- 
crete posts and in order not to change the paper the title was 
changed to read “Specifications for standard right of way fences 
built with wooden posts.” 

pee 


Signaling and Interlocking* 


Your committee on signaling and interlocking has complied 
with the instructions of the board of directors. as published in 
Bulletin No. 63, and submits herewith its seventh annual report. 
embodying : 

(1) Specifications for construction of telegraph block signal 
and connections. 

(2) Standard specifications for mechanical interlocking and 
material for construction work. 

(3) Location of automatic signals and slotting or automatic 
control of interlocking signals in automatic territory. 

(4) Conventianal symbols for signaling and interlocking work. 

(5) Definitions. 

(6) Result of letter-ballot relating to the question of angle 
travel of semaphore arm for block and interlocking signals, and 
upwardly inclined arm. 

The committee held meetings June 7, August 15, October 9. 
1905, and January 3, 1906. The meetings were attended by 
Messrs. Dunham, Short, Addison, Ellis, Knowlton. Mock, Pea- 
body, Rudd and Stevens. 


CONCLUSIONS 

Your committee submits for adoption the following conclu- 
sions : 

(1) That the lock and block with track circuit control, using 
intermediate automatic signals for following movements and 
abandoning the use of orders, be employed instead of the system 
of using automatics for both following and opposing movements 
as an adjunct to the order system for single track work. 

(2) That the arrangement shown in Fig. A is good practice 
under certain conditions for use on single track line as a train 
order signal and spacing block signal, and that train order signal 
be located to give the best view to approaching engine and 
trainmen. 

*Abstract of a report presented at the annual meeting of the 
American Railway Engineering and Maintenance of Way Asso- 
ciation, Chicago, March 20, 21 and 22, 1906. 

(3) That distant signals may be used with train order and 
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block signal, as shown in Fig B, and that train order signal be 
located to give the best view to approaching engine and trainmen. 

(4) That the arrangement shown in Fig. C be adopted when 
necessary to subdivide the block, and track circuit be used in the 
subdivided block to control the rear signal, and the train order 
signal be located to give the best view to approaching engine and 
trainmen. 

(5) That double track arrangement be similar to single track 
arrangement, as shown in Figs. A, B and C. 

(6) That the specifications for construction of telegraph block 
signal and connections be approved. 

(7) That the standard specifications for mechanical interlock- 
ing and material for construction work, adopted by the Railway 
Signal Association, be endorsed as good practice. 

(8) That the location of automatic signals and slotting or 
automatic control of interlocking signals in automatic territory, 
as shown in Figs. 1 to 10, be approved. 

(9) That the conventional symbols submitted be approved. 

(10) That definitions submitted be approved 

Charles A. Dunham, signal engineer Great Northern Rail- 
way, St. Paul, Minn., Chairman. 


STANDARD SPECIFICATIONS FOR MECHANICAL IN- 
TERLOCKING AND MATERIAL FOR CON- 
STRUCTION WORK. 

(Adopted by the Railway Signal Association, October 11, 1905.) 
GENERAL REQUIREMENTS. 


1. The contractor shall furnish all tools, material and labor, 
except as may be hereinafter noted, to erect and complete the 
work in accordance with the intent of the plans and specifications, 
and anything that is obviously necessary to complete or make 
useful any part mentioned in specification shall be proviled by the 
contractor, although such part is not shown by the pans. 

2. The contractor will be furnished with transportation over 
the purchaser's own lines of railway to visit the site before mak- 
ing his proposal, and shall base his bid on conditions thew ex 
isting, except as modified by plans or specifications furnished 
with request for tender. 

3. The purchaser will furnish free transportation for neces- 
sary men, tools and material on its own lines of railway, going 
and returning. 

4. The purchaser will do all track work and furnish and put 
in place all switches, derails, movable point frogs, together with 
ties for same, including those for bolt locks and crossing bars, 
unless the plans for any particular contract specify that the con- 
tractor shall furnish any of the above materials. 

The purchaser will do all necessary draining, grading and 
blasting, and also provide all necessary permits for building an 
interlocking station. 

5. The contractor shall frame all ties for switches, derails, 
movable point frogs, bolt locks and crossing bars, and drill all 
holes in rail for front feet, director bar brackets, ete. 

6. All material shall be f. 0. b. cars on the purchaser’s lines 
of railway. 

7. The contractor shall clear away all refuse from the prem- 
ises and leave the building in condition for occupancy. 

8. All threads shall be U. S. standard, unless variations there- 
from are permitted by the purchaser. All castings shall be of 
the best quality. 

g. All parts shall be properly proportioned for strength. Ma- 
terial and workmanship shall be of the best, and subject to the 
approval of the signal engineer. 

to. All plans furnished by the purchaser shall be considered 
part of these specifications, and shall not be deviated from, ex- 
cept by permission from the signal engineer. 

ir. Extra sets of working drawings shall be furnished for 
each plant. After the completion of the plant the contractor 
shall furnish for each company interested “Vandyke” or similar 
prints of ground plan, leadout, locking and dog sheet and track 
circuits. Each shall be on a separate sheet and show conditions 
as they exist after completion of the plant. 

12. In all particulars not mentioned in these specifications it is 
intended and understood that the best ruling practice at the time 
the work is performed will govern, and if any devices are fur- 
nished which have not been in general use they shall be subject 
to acceptance of the signal engineer before being placed in 
position. 

13. In the final settlement of the contract no extra bills will be 
allowed unless the work shall have been ordered in writing by 
the proper officers of the purchasing company. 


INTERLOCKING STATION. 


21. The interlocking station must be built in accordance with 
the purchasing company’s standard plans. 
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MACHINE. 


26. Machine shall be of the preliminary latch-locking type of 
an approved manufacture. 

27. Machine must be rigidly supported on a wood or steel 
frame, as selected by purchaser. 

28. There must be no difference in the corresponding parts 
of a small and a large machine as regards size. 

29. In machines of horizontal locking type, one bracket for 
cross-locking must be provided for each two-lever spaces, placed 
alternately, and in no case shall there be less than one spare 
bracket for each eight-lever spaces, placed near the center in 
sach. Each spar bracket must be filled with a piece of locking 
steel. 

30. A space for longitudinal locking bar shall be provided the 
entire length of the machine for each spare lever, or lever spaces 
in the machine. No small filling blocks shall be used; all spare 
spaces shall be filled with locking steel. 

31. All the levers in a machine shall have an equal and uni- 
form throw in the quadrant, and the throw in the lever tail for 
pipe connections shall be 834 inches, 934 inches, with an addi- 
tional hole for increasing the throw to 1034 inches. 

32. Where electric locking is used, the apparatus shall accom- 
plish the following: The electric Jock must lock the route, but 
shall not prevent the return of the home signal to the stop posi- 
tion; a release shall be provided which will require the lapse of 
one minute before the release is effective; the releasing mechan- 
ism shall be designed so that the operator will have to return 
mechanism to its normal position before he can again use the 
route affected. 

LEADOUT 


39. Deflecting stands, cranks or rocker shaft leadout shall be 
furnished as specified by purchaser. 

Rocker shafts shall be ‘made from 2 inches square, cold rolled 
steel, with movable bearings and movable drop-forged crank 
arms 113% inches long, center to center. 

40. Rocker shafts over 8 feet long shall have an intermediate 
bearing. The bearings shall be made in four ways wherever pos- 
sible, fastened with six 34-inch bolts. One way bearings shall not 
be used, except where absolutely necessary. 

41. Vertical wire leadout w heels shall be 10 inches in diameter. 
They shall be securely bolted to leadout timbers by four 34-inch 
bolts. 

42. The leadout pipe shall in all cases be connected to back 
hole of lever. With jaw bent to fit either hole by turning the rod. 

43. Wire connections to the lever tail must be made by means 
of stationary shackles with 7%-inch pin, and four holes shall be 
drilled for as many different throws of connections. 

Stroke of connections for switches, locks, high and dwarf sig- 
nals shall be 834 inches; 934 inches and 1034 inches; and for dis- 
tant signals 1434 inches, 1634 inches and 1834 inches. 


PIPE LINES. 


49. Pipe lines shall be used for connections to switches, de- 
tector bars, locks and home signals, if not otherwise specified, 
and may be used for all signals. 

The pipe shall be 1 inch inside diameter, and weigh not less 
than 1.65 pounds per foot. 

50. Pipe lines shall be straight where possible, and shall not 
be placed less than 5 feet from outside rail, except where the line 
runs between tracks or on long ties, in which case the minimum 
distance shall be 3 feet 9 inches from the nearest rail, wherever 
conditions permit. Pipe lines shall be laid 234 inches between cen- 
ters, and shall be supported on pipe carriers placed 7 feet on 
straight lines, and 6 feet centers around curves. 

51. Not more than four pipe lines shall cross the track at one 
place, and there shall be at least three ties between the places 
where pipe lines cross, except where lines cross track in front of 

iS mah. pect Values of 1 are based on 08 of an inch as coeficient of 
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Name and Title. 


Canadian Pacific SPREE DRE TE RES A. I. Buck, Asst. Eng. 
TS I a OS | ee en ee eR TS J. C. Gray, Asst. Eng. 
Missouri Pacific ; P an .....H. Rohwer, Consulting Eng. 





Bremond Perio: «sos. cccses.cs H. Mann, Signal Eng. 





New York Central & Hudson River . S. Balliet, Eng. M. of Way. 
New York, New Haven & Hartford.......... W. H. Moore, Bridge Eng. 
i ae epee sees F. L. Nicholson, Eng. M. of Way. 
San Francisco & Northwestern. pieiins Ga eaiee H. o Phillips, Ch. Eng. 

F. . Ranno, Civil a 


Total for No. 4—9 
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Cc 
No. 6 
Caution 
‘ 
Se ae enn ” 
“y 
Railroad. Name and Title. 
Atchison, Topeka & Santa. Fe............ -James Dun, Chief Eng. System. 
Atchison, Topeka & Santa Fe.......... / = F: vulkner, Mer. I’. & T.Dpt. 
Atchison, Topeka & Santa Fe...............A. Robinson, Bridge Eng. 
Atchison, Topeka & Santa ‘i ‘Gemaae S. Stevens, Signal Eng. 
RREING sinje wieriiern era staruicis stele ew seinen are ae eo Cc. H. Byers, Asst. Eng. 
Total for No. 6—5. 
' 
> 
Stop 
Railroad. Name and Title. 
Baltimore & Ohio .. . E. Hale, Eng. M. of Way. 
Baltimore & Ohio ........0.0. . B. Jenkins, Asst. Eng. 
Cleveland, Cincinnati, Chicago & St. Bouis.. . W. Kittredge, Chief Ing. 
Cleveland, Cincinnati, Chicago & St. Louis,.L. S. Rose Eng. M. of Way. 
Cleveland, Cincinnati. Chicago ~ ee Louis..H. H. Knowlton, Asst. Eng. 
Chicago G& NOrthwWestern...cscccciccsecciges F. H. Bainbridge, Asst. Ch. Eng. 
Chicago & Northwestern.... ee J. A. Peabody, Signal Eng. 
Chicago, Milwaukee & St. Paul. ERS ree Cc. F. Loweth, Eng., Supt. B. & B. 
Chicago, Milwaukee & St. Paul.............. L. R. Clausen, Signal Eng. »- 
Chicago, Rock island @ Pacific. ........0:.0. J. G. Ploom, Eng. M. of Way. 
GD 5 cccwicnib cs 0.3 oe ek nies winks vote es oe Waly Dans eat Francis Lee Stuart, Ch. Eng. 
Franklin & Clearfield F. E. ae. First As. _mng. 
Grand Trunk ... K. J. C. Zinek, Asst. Eng. 
Great Northern ( harion: A. Dunham, Signal Eng. 
Gila Valley, Globe & Northern.... «¢, C. Mallard, Supt. 
i eR ee i are porrery mrt L. C. Fritch, Asst. to Gen. Mer. 
SN 5 inca o:cie ce asiceeteees Seeneey W. A. D. Short, Signal Eng. A a 
Louisville @& Nashville... ...<cccccscccsceessesa J. F. Burns, Roadmaster. 
RNR CPIATIAD 6-55 5:0:i 30 0s: re een essere eb 540% -..J. C. Mock, Electrical Eng. 
Pennsylvania R. R. _'T. Richards, Ch. Eng. M. W. 
Pennsylvania R, R. ’. S. Thompson, Asst. Eng. 
Pennsylvania R. R. ... A. H. Rudd, Asst. Signal Eng. 
Pennsylvania Lines ... Thos. Rodd, Ch. Eng. 
Pennsylvania Lines aeons Cushing, Ch. Eng. M. W. 
Pennsylvania Lines West ...... clearer R. Trimble, Ch. Eng. M. W. 
Pennsylvania Lines West ............++ ...E. G. Ericson, Principal As. Eng. 
Pitievem GB LARC TIC 6... oe ce ccc scccesviene ee J. A. Atwood, Ch. Eng. 
Pittsburg & EAC WIC a... os. eee cs cen sne As es Raymer, Asst. Ch. Eng. ) 
Pittsburg & Lake Erie Edwin F. Wendt, Asst. Eng. 


Vandalia 
H. G. 


Prout 
G. H. Scribner, Jr 







Maurice Coburn, Ing. M. of W. 
Gen. Mgr. Union S. & S. Co. 
Contracting Eng. 


Total for No. 7—32. 
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interlocking station. This may be changed to suit local condi- 
tions by permission of signal engineer. 

52. All pipes leading across tracks shall be supported by hang- 
ing pipe carriers, fastened on top of the ties. 

53. Where pipe and wires lines cross tracks which are not 
parallel, radial arms or deflecting bars shall be used for pipe, and 
chain wheels for wire. Where deflecting bars are used they shall 
be made with tang ends or jaws. 

54. Pipe lines shall be made in Jengths corrected for tempera- 
ture as called for by diagrams. 


COUPLINGS. 


60. Sleeves for pipe couplings shall be made of wrought iron 


and shall not be less than 2% inches in length, and full section 


throughout. 

61. Plugs for pipe couplings shall be made of wrought iron 1 
inch in diameter, chamfered 4% inch. and 6 inches in length, and 
drilled and countersunk for two %-inch rivets, spaced 4 inches 
from center to center, and I inch from end. 

62. Couplings in pipe lines shall not be placed nearer to pipe 
carrier than 12 inches, with lever on center. 


PIPE CARRIERS. 


67. Pipe carriers shall be made of best gray cast iron malle- 
able or pressed steel, as designated by purchaser, with sheaves or 
wheels not less than 2'%4 inches at smallest diameter, and 234 
inches between centers. They shall be 4% inches from base to 
center of pipe line. 

Pipe carriers shall be made in half sections. Each carrier shall 
have a separate connection at the top. Two carriers shall not be 
connected with one top or bottom rod. 

Where carriers are mounted on wood they shall be fastened 
with % by 2%-inch lag screws. 

CRANKS. 

71. Cranks shall be made of wrought iron and mounted in a 
cast or malleable iron stand. The top of the center pin shall in 
all cases be supported. Not more than two cranks shall be 
placed on the same center, and in no case may two cranks be 
placed on the same center of foundation when the pipe line from 
one crank runs to switch and from other crank runs to lock on 
the same switch. 

72. No crank less than 1134 inches centers may be used out- 
side the leadout. 

JAWS. 

76. Solid jaws shall be made of w rought iron. They shall be 
1914 inches in length from center of pin hole to center of rivet 
hole. The opening between sides of jaws shall be parallel for not 
less than 3 inches from center of pin hole. 

77. Screw jaws shall be made of wrought or malleable iron, 
the openings between sides of jaws shall be parallel and not less 
than 5 inches from center of pin hole. Thread on jaw end shall 
be not less than 6 inches in length. Body shall be 17 inches in 
length from end to center of rivet hole or 19% inches from center 
of pin hole to center of rivet holes. All jaws to be supplied with 
extra jamb nuts. Bodies of all jaws shall be 114 inches in dia- 
meter, with tang and thread for coupling to pipe. Tang shall be 4 
inches in length and 15-16 inch in diameter. Special jaws shine 
with tang ends or bodies of 1 inch and 3% inch round iron may be 
used for high signals, dwarf signals, torpedoes, selectors, etc.. 
where the resistance is less than 100 pounds; but in no case shall 
jaws less than 1%4 inch be used in pipe line. 

78. Bends shall not be made in pipe, but in jaws, or in iron 
rod 114 inches in diameter, placed in the pipe line for that pur- 
pose. The total bends shall never exceed 234 inches between any 
two supports. No bends shall be made in cranks to exceed 14 
inches. 

COMPENSATORS FOR PIPE. 


83. A compensator shall be provided for each pipe line over 
50 feet in length and under 800 feet with crank arms II by 13- 
inch centers. From 800 to 1,200 feet in length crank arms shall 
be t1 by 16-inch centers. Pipe lines over 1,200 feet in length shall 
be provided with an additional compensator. 

Compensators shall be built of ore 60 degree and one 120 degree 
angle crank and connecting link, mounted in iron or malleable 
base, having top of center pins supported, same being made 22- 
inch centers. 

LOCKS. 


88. Facing locks shall be used on all switches. Lock castings 
shall be placed on outside of tracks and bolted to tie through the 
gauge plate 1% by 6 inches placed on top of tie and securely fast- 
ened thereto. 

89. Plungers shall be 1 inch in diameter and 20 inches in 
length from center of pin hole to end, and have a stroke of 8 
inches. Plungers shall stand not more than 1 inch clear of lock 
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bar when switch is unlocked. The end shall be square and not 
chamfered or pointed. 

90. Lock rods for facing point locks shall be run direct with- 
out side bend or goose neck from front rods into lock castings. 
Holes in lock bar shall not be more than 1 1-16 inches in dia- 
meter and shall not be countersunk. 

or. All facing point switches, derails, movable point frogs on 
high speed routes shall be bolt locked with signals governing such 
route. 

In all cases where switch and lock movements are used, bolt 
locks shall also be used. Distant signals are not to be bolt 
locked. 

92. The switch bar on all bolt locks shall have an independent 
connection. 

93. The signal bar on bolt lock shall be made of mild steel and 
be a part of the line and not lugged or looped in. The switch 
and signal bar shall be 134 inches deep and % inch wide. The 
notch in the signal bar shall not be more than 14 inches in 
length. When more than one signal bar is used they shall be 
made of different section, so that neither can enter the wrong 
slot in the switch bar. 


DETECTOR BARS. 
08. Where no substitute is provided, detector bars shall be 


installed for all switches, derails, movable point frogs and tor- 
pedo machines and shall work in connection with a facing point 


lock or switch and lock movement; also at crossings when re- 


quired to insure clearance. 
alongside the outer rail. 

Detector bars shall give 50 feet continuous protection. 

99. Detector bars shall be made of 3% by 2% inch steel, with 
square ends. They shall be bolted cantline in not more than 
three places. 

100. Detector bars shall be placed on outside of rails, and 
move in a plane inclined toward center of track. Top of bar 
shall stand % inch below top of rail w hen lock lever is at end of 
stroke. Bar shall rise not less than 144 inches above rail. 

1o1. Both end supports shall be placed 6 inches and 24 inches 
respectively, from each end, the remaining supports to be placed 
not over 4 feet apart over remaining length of bar. The driving 
piece shall be placed midway between the supports and as near the 
center of the bar as practicable, driving rod to be not over 16 feet 
in length. Connection from pipe line to driving piece shall be as 
nearly parallel with the track as possible. The crank end of con- 
nection rod shall be placed so as to stand not more than 8 inches 
from outside of rail. Three holes shall be drilled in crank end 
operating bar, and bar rod shall be connected to the inner hole. 
Where rocker shafts are used they shall be made from two 2 inch 
square, cold rolled steel with movable bearings and crank arms 
interchangeable with leadout rocker shafts. 

102. When bar overlaps switches, special rail braces shall be 
provided. 

103. Each bar rod shall be equipped with a set of springs, 
clamps and guide, and a special low pipe carrier. 


SWITCH AND LOCK MOVEMENTS. 


108. Switch and lock movements shall be used for derails 

only, and not more than one shall be connected to a lever. 
ADTUSTMENTS. 

112. One D. P. adjusting screw shall be put in each pipe line 
between the two foundations nearest the crank at switch and 
lock movement and facing point lock. 

Wire lines for distant signals shall be provided with two ad- 
justing screws to each wire—one in tower and one at base of 
signal pole. Adjusting screws shall be provided for in each 
wire compensator. 

113. Pipe adjusting screws shall be made of wrought iron, 
with right and left hand thread, and be capable of giving an ad- 
justment of not less than 6 inches. 

114. Wire adjusting screws shall be made of wrought iron 
not less than % inch in diameter, with right and left hand 
thread, and shall be capable of giving an adjustment of not less 
than 12 inches. 

115. Switches, derails, movable frogs shall be provided with a 
special adjustment riveted to the head rod. 

116. Derails shall be open not less than 3% inches. 
derails shall be open not less than 5 inches. 

117. Switches and movable point frogs shall be open not less 
than 4 inches. 

118. Where bolt locks are used, screw jaws shall be placed in 
the signal line on each side of the bolt lock. 


SIGNALS. 


125. The height of dwarf signal pole shall be such that the 
signal arm should not stand more than 1% feet above top of 
rail. 


If on curve the bar shall be placed 


Lifting 
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RESULT OF LETTER-BALLOT ON THE QUESTION OF UP- 

































































































































Railroad Name and Title. For. Against. 
Alabama Great Bouthern peonesien J. C. Nelson, Div. Eng......... x 
Atlantic & Birmingham........ Alex. Bonnyman, Ch. Eng.. x 
Atchison, ‘Topeka Santa Fe...James Dun, _ ares x 
Atchison, Topeka & Santa Sa O. Faulkner, “Mn. Tim. Dept. = 
Atchison, Topeka & Santa Fe.. F. Robinson, Pr. Eng x 

tchison, Topeka & Santa Fe.. “Phos: 8. Stevens,-Sig. Eng x 
en Seer . D. » Bevveee x 
Baltimore & Ohio.... » x 
Baltimore & Ohio x 
Baltimore & Ohto x 
aa timore & O) x 
Baltimore & Ohio : x 
Baltimore & str ° x 
sere ye &O 4 = 

& Ohto none SER o* x 
Sonamer & Jake Erte......... H. T._ Porter, x 
Bessemer & Lake Erle.,...-....E. J. Ran x 
Boston & Maine..... at Ae x 

Buffalo & Susquehanna ..H, C, x 
Canadian Pacific <.../... .. W. A. : x 
adjan Pacific .... A. L. Buck, Asst. Eng.: x 
Central of rgia. "H. M. Steele, Ch. Eng. x 
Cen of éergia J. C. Gray, Asst. E x 
Cc) & Ob H. Pierce, Eng x 
Cc 0 & Alton:. Ww. B. x 
c & Alton... c. 8. x 
Cc 0 & Eastern Ilinol R. Mc x 
Ch: >. Sees .. F.H, x 
Ch w.. oods A x 
Chicago + Western Indiana E. H. x 
Chic a & Louisville. . .A. 8. x 
Cl ‘L. F. x 
Ch ee x 
Ch oskee: We x 
Gc L. R x 
Cc a» x 
Ch J.G. B Vv x 
Ch ZO, G. EB. Ell ng. 4 
Clev., ; G. W. iitiredge, ar Eng.....x 
Clev., Cin., C .L. 8. Rose, Eng. M. W........ x 
Clev. ‘*"' Paul Hamilton, x 
Clev., Cin., C ...H. H. Kno = 
Clev., Cin., Chicago & St. L....0. B. | = 
Cincinnati Northern. ........ a>. W. D: x 
Colorado & Southern.....4.....- H. W. x 
Detroit & Macki ebianecdabee H, 8. x 
— Miss. & Northern....... W. A x 
Duluth 8. S. & A tic. .V. D. x 
A. M x 
&8 J. Le x 
F. L. x 
Erie .. A. G. x 
Great Northern J. R. x 
Great Northern .... a ae x 
...H. A. x 
F. E. > 
ones x 
pe Oe 8 x 
L. C. x 
oe W. A, x 
G. M. x 
E. Dickinson x 
M. P. t, x 
-».4. FS Rust, Res x 
Walter G. Berg, x 
EB. B. Schall, x 
..F. E. Sch Br. Rng cake eee ae x 
J. F. Burns, R. M........ caen ne < 
a A Morkill coat ani x 
E. 8S. SR x 
g. C. Mock, aloe: a" 
iF. A. Molitor, Ch. Eng.: x 
L. Davis, . Eng x 
. G. Kelley, Ch. Eng.. 3 
R . Eng x 
= 
x 
x 
x 
= 
x 
x 
x 
x 
x 
= 
x 
Pennsylvania . x 
Pennsylvania . x 
Pennsylvania x 
Penna. Lines x 
Penna. Lines x 
Penna. pares ceereeccece x 
Penna. Lines .........:.,. 4 
Peoria & Pekin Union. oe ° x 
{ladelph ing. . i re x 
Philadel hia & Reading... +. 
Philadelphia & Reading F. 8. 
ttsburg Lake Erie . A. Atwood, Ch x 
A. B. x 
gee F. x 
ex Hinckley, ch. x 
. Purd ak x 
bie “V. Han amt, x 
O W.. -H. iS Phillips.” "Ch. Eng.. x 
santa og Seaear ‘& Phenix: core . Drake, ae |. ee x 
DURRIIE «sc cscwcstesccecoseccses é * Milner, 2S ae x 
Spokane International . ae ¥ H. Abbott, Bildge Eng. oe x 
outhern oe ans oeecees ...J. H. Wallace, E. M. x 
po eae L. W. Wells, ‘Ch. Bae” ia x 
Hae Railroad of Pittsburg. . -E C. Brown, E. eh abe nesic x 
ML: o00se0sseatevnss abv oucee Maurice Coburn, E. M. W..... x 
Wabash" tease - F. A. Delano, Brest. SAAC x 
BREE scvecinanscses0 J. = Taussig, ae + api x 
Wisconsin & Michigan.. B. Gowen, Ch. ‘ x 
= L. Bowman, Consulting Engineer........ x 

M. Camp, Editor Railway eview...... x 
ei Q. Campbell, Prest. Ho Bavills pearey Co.. . x 
John H. Fine, Consulting Engineer......:...... phe asuea enue x 
Ww. B. Hanlon, Civil and ASE MAMI TINININS 6 0.5's: 6:5 ».6'6 3.504400. be wl x 
pee RE RINNE. ihn bein hi mhbos's tmbes rie nk docs o4ew x 

- G, Prout, Gen. Man. Union Switch & Signal Co............ x 
F Ranno, Civit Engineer .............. “a es eee eee x 


In favor 
In favor 
In favor 
In favor 
In favor 
In favor 
In favor 
n favor 


I 
Against upWardly inclined arm. 


of Fig. 
of Fig. 








ae 
G. H. Scribner. Jr., 
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WARDLY INCLINED ARM. 
























































Contracting Engineer.....................- x 
SUMMARY. 
D aristveaspesi coceth os 
Riseseacwree's 
Bincksinscawe<eoes ex 
Disansweee Ke sui Aouad races Ren cewent emer 
Dime weeds asco 
Bes x 
7. 


of upwardly inclined arm............ 


*For a modified form of No, 7. 

















A 
No. 2 
/ 
90° 
Clear, 

Railroad. Name and Title. 
Atlantic & Birmingham...........++00+ . Alex. Bonnyman,. Ch. Eng. 
Baltimore GB OO. ....0000008000% s caannene CORN R. Leighty, Div. Eng. 
Bessemer & Lake Erie........ ernereeonnes = Z. Randall, Prin. Asst. Eng. 
Chicago & Alton........0..0-% sei pareielais wiatate . Ells, Asst. Eng. 


oF . Goodale, Eng. eM. of Way. 


Chicago, Burlin ton & Quince 
~ <é Ky y: J. B. “Cox, Ch. Eng 


Chicago Junction ... 
Chicago, Rock Island & Pacific. ° J. B. Berry, Ch. Eng. 
Chicago, Rock Island & Pacific......... E. Ellis, Signal Eng. 
Cleveland, Cincinnati, a & St. Touts. ‘0. E. Selby, Bridge Eng. 





abi 


een ae pineinieay 6 Sialieee Reise .A. G. Norton, Res. Eng. 
Grand Trunk Pacific. . Deanne sanine yee. .H. A. Woods, Asst. Ch. Eng. 
ee er Geo, M. Walker, Jr., Asst. Eng. 
Kansas City, a MH OPIONE 006 600 seceeeeM. P. Paret, Ch. En 
(aaa peeneees ‘il walter G. Berg, Ch. Eng 

Lehigh Valley ......... bisa atresia cocccvcsek’. B AShby, Eng. M. 4 Way. 
Lehigh Valley .. ceeds eaken ‘nna ..F. E. Schall, Bridge Eng. 










E. S. Banks; ee 
© Davis, Ch. 
E. H. McHenry, oie Prest. 


Mexican Central ....... se 
Minneapolis & Rainy River........... 
New York, New Haven & Hartford.......... 


Philadelphia & Reading..............eeseeeee F. S. Stevens, Supt. 
Philadelphia. & Reading. :..o.csscsceccccsvesecs J. E. Turk, Supt. 
Philadelphia & ew PLSD hoes, He ee ...C. H. Ewing, Eng, M. of Way. 
errr Vecis cisecrernlateceny .B. C. Milner, Supt. 

Texas Midland . Ee ey eee weseeelss W. Wells, Ch. Eng. 
SURUGER baduduncwessses © sipe@reeinb ue eeaanknte J. E. Taussig, Ter. Supt. 
Wisconsin & Michigan. pi Seker emcees +s ese0eB. C. Gowen, Ch. Eng. 


Total for No. 2—26. 


No. 5 





Railroad. Name and Title. 
Alabama Great Southern.......-.....+. seeeed. C. Nelson, Div. Eng 
BAIS. B OR occ vivicccoscesiesiveros ee Ware, Div. Eng. 
RONNIE MDD 5b s.6:516:0'4 v:p's bible ste orarew echidna Causey, Eng. M. of Way. 
Chesapeake & (hr 1 Sa eA ARE yoni feng Eng..of Construction. 





Colorado & Southern ........ .».H. W. Cowan, Ch. Eng. 
New York, Ontario & Western. C. E. Knickerbocker, Eng. M. W. 
Oregon RbOR VEIN: ss careccceseccic - William Ashton, Ch. Eng. 


Peoria & Pekin he, oR atsiccanscae nite Rae Millard, Prest. 


Santa Fe, Prescott & Phgenix........ ¢000ccee We a Dee, Gen. at. 
Southern Pacific (Pacific System)........... J. H. Wallace, Eng. M. of Way. 
Be Eh. PEE: oocecccnsperenvebe Bie wiat .Consulting Eng. 

Lie a: ee eer teeteeeeees Editor Railway, ‘Review. 

MUGS MAL RIED 0556.00.69 65109:0s seiner ntewee .. Consulting Eng. 


Total for No. 5—153. 


126. Semaphore arms on the same high pole shall be placed 
6 feet from center to center. 

127. High signal arms should be made of well seasoned, clear 
white ash, or other material equally good. Dwarf signal arms 
should be made flexible. 

128. All high arm castings shail be capable of holding three 
glasses 6% inches in diameter and % inch in thickness. The 
back light shall be 2 inches in diameter. Dwarf signal castings 
shall be capable of —s two glasses 8% inches in diameter 
and furnished with back glasses 2 inches in diameter when re- 
quired. j i 

129. Up and down rods for signals shall be guided every 6 
feet and so connected to the semaphore that the arms will be 
pushed to the clear position. 

COUNTERWEIGHTS. 

134. All signals shall be provided with counterweights to 
cause arm to go to the horizontal position should a break occur 
in any connection. Where signal poles are between tracks, the 
counterbalance lever shall be set parallel with the tracks. 

135. Counterweight lever shall incline downward at an angle 
of 45 degrees to center line of arm when arm is in horizontal 
position. 


WIRE. 


140. Signal wires shall be unannealed galvanized steel No. 9 
E. W. G. gauge .150 inch. The wires shall be cylindrical, free 
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CONVENTIONAL SIGNS FOR SIGNALLING 
AND INTERLOCKING. 


Two-Position Mechanical Interlocking Home Signal 4 2 Semaphore, Due Wah Beit 
Prsappeacing Dise 
Two: Position Mechanical Interlocking Distant Signal 


Two-Position Mechanical Interlocking Dwarf Signa ore, Die. Wath Switchboe 
Due 


Three. Position Mechanical Interlocking Home Signal sg 


Semaj 


Semaphore 


-© © 


Three-Position Mechanical Interlocking Distant Signal 
Two-Pasition Semi-Automatic Interlocking Home Signal. 
Two-Position Semi-Automatic Interlocking Distant Signal 


Hand Operated 


Three: Position Semi-Automatic Interlocking Home Signal 


y 


Three- Position Semi-Automatic Interlocking Distant Sig- 
ol 


Below Surface 


r] 


OOP fo, Boy 


Half Above Surface 

Two Position Slotted Interlocking Home Signal 

Track Battery. 

Two: Position Slotted Interlocking Distant Signal 

Battery Chute, Relay Ro and Post. Left figur 
Trute, Raght 


indicates 
Capacity of C figure capacity of Relay 
Box 


Three-Position Slotted Interlocking Home Signal 


Relay Box and Post. Figure indicates capacity 


Three-Position Slotted Interlocking Distant Sigaal Battery Chute. Figure indicates capacity. 


Electric Lock. 
Two-Position Automatic Home Signal 


Battery Cupboara 


Joa me 


Two-Position Automatic Distant Signat 


4 H) Switch Box. 


Three-Position Automatic Home Signal t ic gcc win 


q reef ey Qt ot “ha BB aa ad 


Three-Position Automatic Distant Signal (0) 
=f Switch Bell 
cy 
Ground Route Signal x Switch Bon Loration 
‘6 " 
Suspended Dwarf Signal 
fe) Relay Box. Figure indicates capacity 
Pot Signal 
AF Short Track Circuit 
Crreut Controfier on Lever, Mechanical lnteriacker nor = 
e mally open 
e Creat Controlier on Lever, Mechameca! loterlocker ner 
mally closed Circuit on Right Only, Insulated Joints 
ogee Scape 
cen ecu 
at + _ Circuits Right and Left 


| 


how Je 

=| 
wiles 

— 


Signal Circuit Breaker (Closed) 


\ ies , 
rect Current Relays, Semaphore Indicator | Signal Circuit Breaker (Open 


ay Cireuit Switch 
ay Floor Push 


SPRING HAND KEYS. 


Direct Curcent Relays pole changing 


Normally Closed 


Signal Repeater Stop or Proceed When Energised 


o—iz 
Semaphore Disc Proceed When Enerpred —F Normally Open 
ote Normally Open or Closed. 


Pole Changing Switeh Wires Cross. 


Lightning Arrester 2 Bell 


‘Grourtd + Wires Join. 


tt cere 


from ‘scales, inequalities, flaws, splits and other imperfections 

and defects. Each coil shall be one whole wire, without welded 

joints or splices, and shall be at least 5 feet in diameter. 
WIRE CONNECTIONS. 

143. Where signals are wire connected, both front and back 
wires shall be used, and the back wire shall have 1% inches more 
stroke than the front wire. A counterbalance lever shall be used 
for each arm. 

144. Wire lines shall be placed not less than 6 feet from 
outside of rail, except where carried on foundations. They shall 
be carried on pulleys placed not more than 21 feet from center 
to center. Wire carriers shall be placed on stakes, except 
where they can conveniently be placed on pipe carrier founda- 
tions. When wire carriers are placed on foundations, a 3 inch 
block shall be used to keep wire off intervening foundations. 

145. Where wire lines lead around curves the carriers shall 
be placed at the proper angle so that the resultant force is at 
right angles with the wire. 

146. Turns in wire lines shall be made around wheels with 
Y4-inch chain. 


WHEELS 


151. Chain wheels shall be 10 inches in diameter in all places 
on main wire line, except leadout wheels and wheels on dwarf 
and bracket poles, which may be 6 inches in diameter. Not 
more than three wheels are to be arranged in the same verti- 
cal line. 

WIRE CARRIERS. 


158. Sheaves or wheels shall not be less than 2 inches at 
smallest diameter. 
WIRE EYES. 
162. Wire eyes shall be oval 34 inch inside diameter and 2%4 
inches over all. 


SPLIT LINKS. 


165. Where split links are used the points shall be closed. 
They shall not be used for splicing chain on wheels. They shall 
be made from 5-16 inch steel 34 by 1% inches inside opening. 


LAMPS. 


168. All lamps shall be of the purchasing company’s standard 
pattern. 


FOUNDATIONS. 


171. Pipe carrier foundations shall be of concrete or malle- 
able iron, and have top of best white oak, 2'4 by 8 inches. Lum- 
ber to be surfaced on both sides. The top shall be fastened to 
the foundation by two 1% by to inch hook bolts. 

172. All crank and wheel foundations shall be concreted 3 by 
3 by 3 feet. 

173. All L. J. compensators and dwarf signal foundations 
shall be concrete 3 feet in depth, 2% feet in width and 4 feet in 
length. 

174. All cranks, compensators and wheels shall be fastened 
to an iron pier set in concrete, arranged with slot to hold 34-inch 
bolts. Plank to hold dwarf signals and deflecting bars to be fas- 
tened in a similar manner. 

175. Iron bracket poles shall be concreted 4 feet in width, 4 
feet in length and 5 feet in depth. 

176. Wood top shall be used only on pipe carrier and dwarf 
signal foundations. Top of dwarf signal foundations to be 4 
by 12 inches, best white oak. 

177. All foundations shall be concreted in such a manner that 
bolts can be taken out of plank and apparatus at any time with- 
out injuring and disturbing foundations. 

178. Crank and wheel foundations shall be set so that center 
line of foundation will bisect angle made by connection. 

179. All stakes shall not be less than 3 by 4 by 4 feet with 
7 inch point. 

CONCRETE. 

186. All sand shall be clean, sharp bank sand, free from 
loam and vegetable matter. 

187. Broken stone or gravel screenings used shall be not 
larger than will pass through 2-inch ring. 

188. Artificial Portland cement shall be used. of best quality, 

189. The stone and gravel used shall be perfectly clean and 
shall be wet before mixing with mortar. Mortar and stone or 
gravel shall be thoroughly mixed and used immediately after 
mixing. The mixture should be thoroughly wet and damped 
as much as possible. For mortar to be used in freezing weather 
add 1 pound of salt to each 4 gallons of water used in mixing; 
but contractors must take all risks in mixing concrete in freez- 
ing weather. 

190. All foundations shall stand at least 10 days after con- 
crete work is done before being connected to apparatus. 
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PINS. 

195. All pins shall be made cf steel, machine turned, and 
provided with cotters, and either have a square head or be pro- 
vided with a groove turned into the pin ™% inch deep and % 
inch wide, 34 inch from top, so a bar can be used to lift the 
pin. The head shall have a flat surface on two sides opposite 
to each other to allow application of a wrench. 

196. Connecting pins for cranks, compensators, levers, selec- 
tors, signals, bolt locks, switches, etc., shall be 7 inch in dia- 
meter, and have a square head. Center pins for cranks, com- 
pensators and switch and lock movements shall be 1%4 inches in 
diameter. All center pins for cranks, compensators and switch 
and lock movements must be supported at top. 

BOLTS AND SCREWS. 

200. All bolts shall have U. S. standard threads and standard 
square heads and nuts. 

201. All lag screws shall be standard, with square heads. 

‘202. Two 1% inch No. 14 drive screws shall be used to fasten 
each wire carrier to its foundation. 

203. Six 34 by % inch elevator bolts, with head 11% inches in 
diameter, shall be used to fasten each high signal arm to cast- 
ing. 
204. Two 1% by 1 inch bolts shall be used to fasten each low 
signal arm to casting. A single plate washer 4% by 3% inch shall 
be used under bolt heads. 

205. Plate washers shall be used under bolt heads, nuts and 
heads of lag screws where they would otherwise come in contact 
with wood. 

PAINTING. 

210. The machine shall be painted one priming coat and fin- 
ished with one coat of black, to and including the latch shoe. 
The levers shall be painted three coats as follows: 

All, except home and distant signal levers, black. 

Distant signal levers, lawn green, or lemon yellow. 

Home signal levers, vermillion. 

211. When a lever is used for more than one purpose, it shall 
be painted to correspond with the colors used on separate levers 
for same purposes. 

215. Signal arms shall be painted one coat of priming and 
painted same color as lever. 

213. All painted parts of machine above the floor shall have 
one coat of varnish. 

214. The finished parts of the machine shall not be painted. 

215. Signal arms shall be painted one coat of priming and 
two finishing coats. 

216. Signal poles shall be painted one coat of graphite for 
first coat and two coats white and black for finishing coat. Un- 
der no circumstances must signal poles or any other iron work 
be painted or dipped in tar or asphaltum. 

217. All iron work, except detector bars, tie plates and iron 
foundations, shall be painted two coats of graphite paint. 

218. All chain and other iron work, not machine finished, 
shall be dipped in graphite paint before being shipped. 

219. The ends of all pipe shall be dipped 1 foot in graphite 
paint before being shipped. 

220. All boxing shall be painted one coat of metallic oxide 
paint. 

BOXING. 

225. Boxing, when it is required, shall be made of good pine 
lumber, surfaced on one side. Planks 2 by 8 inches shall be used 
for the sides and tops, and, if necessary, I-inch rough stuff for 
bottom. Boxing will be required at road crossings and streets 
and over leadouts, switch and lock movements and _ selectors. 
All pipe and wire lines shall be boxed for 6 feet from rail where 
they cross tracks. When required, highway crossings shall be 
boxed with 4 inch oak for.top and sides. Where wires cross 
highway they must run in 3¢-inch galvanized pipe. provided with 
a stuffing box in each end, pipe to be filled with black oil. 


AUTOMATIC BLOCK SIGNALS. 

Your committee submits diagrams showing the most approved 
method of locating automatic signals and slotting or automatic 
control of interlocking signals in automatic territory. In addi- 
tion to this, the most desirable conventions for automatic signal 
work and also for interlocking signals. These conventions have 
been adopted as far as they go, by the Railway Signal Associa- 
tion. Your committee has added some additional conventions 
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Fic 4—Four-Taack INTERLOCKING. APPROVED ARRANGEMENT oF Crossovers AND SLoTTING oF INTERLOCKING SIGNALS 
tn CaNyUNCTION wiTH AUTOMATIC Sicnats. 
for automatic work, and would recommend that these conven- 
tions be adopted, as they are the general conventions for work 
of this type. 

Fig. 1 shows approved method of double track junction at 
crossing illustrating the method of installing the automatic sig- 
nals and slotting the ‘interlocking signals on a plan of this type. 

Fig. 2 shows the recommended method of location of automatic 
signals on single track. The committee recommends the use of 


ets Ww ase. __ a 














“WT NW 0 —W 


Fic. s-A—PLAN to Be Aoorten Waen Distance Betwers Buocks 1s More tHan Go00 Farr Eacn Teack 
to Be SiGNatiep INDEPENDENT OF THE OTAER 














Fic § B—Pias te Be Aoortren Wen Distance Between Brocks 1s Less Tuan 6,000 Fert 


intermediate automatic signals and controlled manual block sig- 
nals at stations automatically locked by track circuit; the inter- 
mediate automatic block signals being intended for the spacing 
of trains runing in the same direction; the automatic locking of 
control manual machines at stations being intended to take care 
of trains in the opposing direction. The plan of signals as shown 
in Fig. 2 can be adopted either in conjunction with the control 
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manual automatically locked system or on single track as an ad- 
junct to the telegraph block system for spacing of trains and at 
the same time take care of opposing movements in emergency. 

Fig. 3 shows double track interlocking with crossovers and 
approved method of location of automatic signals and the semi- 
automatic control on interlocking signals. 

Fig. 4 shows the most approved plan of signalling at cross- 
overs for a four track road, illustrating the automatic and semi- 
automatic features of control. 

Fig. 5-A shows the approved plan of location of automatic sig- 
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nals to be adopted when the distance between blocks is more than 
6,000 feet. In this instance, as in all double and four track in- 
stallations, where the grades vary in opposing directions, the two 
tracks are signaled independent of one another. 

Fig. 5-B shows the two arm signal plan to be adopted when 
distance between blocks is less than 6,000 feet. 

Fig. 6 is a plan recommended by the committee for a four 
track railroad location of automatic signals when gradient in 
opposite direction will not allow the signals to coincide and the 
two running tracks are signaled independent of the running 
tracks in opposing direction. 

Fig. 7 is a four track arrangement recommended by the com- 
mittee to be used in all cases when gradient will allow signals 
to coincide. 

Fig. 8 is a plan recommended for eight track arrangement of 
automatic signals, it being assumed that the gradient is equal in 
both directions. a 

Fig. 9 shows plan of automatic three position upwardly in- 
clined signals on double track recommended for consideration 
by the committee. Economy of signals and perfect indications 
are clearly demonstrated by this figure. - : 

Fig. 10 shows the application of three position upwardly in- 
clined signals on four track interlocking. The committee wishes 
particularly to call attention to the fact that the home signal, 
track No. 1 shows caution indication for the semiautomatic sig- 
nal in advance. 

It was voted that in article No. 9 and other articles of the 
same kind a blank space be left where the words “Signal engi- 
neer” are used. 

Section 12 was revised to read “any devices that are furnished 
shall be subject to the acceptance of the engineer.” 

It was voted that sections 2 and 3 should be modified so as to 
make the matter of transportation of men and material optional 
with the railroad company. 

Mr. Wendt called attention to the practice in the use of the 
word “company.” The committee uses the word “purchaser” 
or “purchasing company.” He suggests that the practice be made 
uniform and the word “company” be used. It was adopted. 
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Rail* 

The committee on rail submits the following report on some 
of the subjects assigned: 

Piped Rails—Frequency of occurrence, cause and recom- 
mended remedy. 

We find from reports*received that piped rails are frequent 
in occurrence. We submit the following modification of the 
proposed specifications of the A. S. C. E. on this subject: 

“There shall be sheared from the end of the blooms formed 
from the top of the ingots not less than twenty-five per cent, 
and if, from any cause, the steel does not then appear to be 
solid, the shearing shall continue until it does. If, by the use of 
any improvements in the process of making ingots, the defect 
known as piping shall be prevented, the above shearing re .ire- 


‘ ments may be modified.” 


Sections. Recommendations as to changing standard rail 
sections of the A. S. C. E. 

We have no definite recomendation to make in regard to 
change of section, as we think that we do not have sufficient 
information on this subject. 

We should like information from the members of the asso- 
ciation on the following: Cause and nature of failures in 70- 
pound, 75-pound, 80-pound, 85-pound, 90-pound and 100-pound 
rails. 

We feel the necessity of treating each weight of rail sepa- 
rately in comparing the A. S. C. E. sections with other sections 


of the same weight under similar conditions. 
STATISTICS AS TO LIFE OF RAILS. 

The life of rails is affected by many conditions, such as 
alinement, profile, density of traffic and speed of trains. 

We do not believe that figures prepared for one railroad will 
be useful to another railroad without considering the conditions 
mentioned above. 

We recomend that such statistics be eliminated from the 
future work of the committee. 

STATISTICS AS TO BREAKAGE OF RAILS. 

A great deal of information on this subject has been fur- 
nished to the committee. This information is largely of a 
confidential nature, and it is the opinion of the committee that 
it cannot properly be published in detail without the consent 
of the parties furnishing the information. We can say, how- 
ever, that we find that all railroads are suffering from rail fail- 
ures to such an extent that we are warranted in asking the 
manufacturers to comply with every requirement of our specifi- 
cations and to do everything in their power to improve the qual- 
ity of the rail. 

We give below a summary, showing the large number of 
failures on a few of the important railroads with a heavy traffic. 
RAILROAD NO. 1. 

Number of breakages of rail during the year or past two 

years, 537—one year, Sept. 30, 1904, to Oct. 1, 1905. 

(a) Length of time rail has been in service, I, 17 years; 
4, 9 years; 43, 8 years; 22, 7 years; 3, 6 years; 3, 3 years; 22, 
2 years; 430, I year. 

(b) Date of rolling: 1 in 1888, 1 in 1895, 31 in 1896, 17 in 
1897, 24 in 1898, 4 in 1902, 21 in 1903, 438 in 1904. 

(c) General character of the breaks: Breaks between ties, 
180; breaks on ties, 357. There were 224 flaws in 85-pound rail 
and 8o flaws in 75-pound rail; total flaws, 304. 

RAILROAD NO. 2. 
Number of breakages of rails during the year or past two 


years: 215 in the last year. ; ; 
(a) Length of time rail has been in service: 97 of these had 


seen two years’ service or less. 
(b) Date of rolling: 97 were rolled in 1903; balance from 


1890 to 1905. 
(c) General character of the breaks: 
mashing. 
RAILROAD NO. 3. 
1—From August 1, 1904, to August 1, 1905, there were 196 


breakages of 80-pound steel rail. 
2. The causes. of failure arise from defective material as 


well as manufacture. 


Principally due to 


RAILROAD NO. 4. 
Number of breakages of rails during the year 1904, 85’s and 
100’s, 1,324 (nothing less than 85’s considered). 
(a) Length of time rail has been in service: 0 to I year, 
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182; I to 2 years, 95; 2 to 3 years, 105; 3 to 4 years, 67; 4 to § 
years, 79; more than 5 years, 275. 

(b) Date of rolling of those in service 5 years and less: 
1896, 1, 1897, 4; 1898, 15; 1809, 80; 1900, 72; 190I1, 88; 1902, 50; 
1903, 189; 1904, 13. 

(c) General character of the breaks. Majority are square 
breaks; some crack through web (through bolt holes) and then 
break out through head or web. A few where cropping of ingot 
has been too little mash down in head with internal fissures. 


RAILROAD NO. 5. 


(a) During one year 671 rails were removed which were 


. proken or defective. 


(c) General character of the breaks. A large number of 
these rails were removed from track before they broke. The 
majority of the broken and defective rails rolled in 1900, 1901, 
1902, 1903 and 1904 showed piping. 


RAILROAD NO. 6. 


Referring to the attached circular, I am unable to answer 
the questions just as propounded. I can, however, say that we 
had more than 200 rails break during the 12 months ending 
June 30, 1905. Our main track mileage is a little over 4,000 
miles. The 1899 rails are exceptionally hard. The cause of the 
breakages was due to straightening at the mills where the webs 
were cracked. There have been large numbers of these rails 
failing every year since they were laid. The breaks invariably 
show by longitudinal cracks in the webs. They are removed 
before any failure takes place as a general rule. 


DROP TEST AND SHRINKAGE CLAUSE. 


Since the last meeting of the association there has been a 
joint committee of this committee with the committee of the 
A. S. C. E. on rail sections, at which meeting proposed revisions 
of sections and specifications were discussed. The joint com- 
mittee agreed at this meeting to make no recommendations in 
regard to change of sections, but agreed upon the desirability 
of insisting upon two points in our specification, as follows: 
The desirability of a drop test from each heat of steel and a 
shrinkage clause to control the finishing temperature. 

We give below a comparison of our specification with the 
proposed A. S. C. E. specification on the drop test and shrink- 
age clause, and recommend the adoption of the A. S. C. E. 
clauses. 

A. R. E. AND M. OF W. ASSOCIATION SPECIFICATION 

(3) One drop test shall be made on a piece of rail not 
less than 4 feet and not more than 6 feet long, selected from 
each blow of steel. The test piece shall be taken from the 
top of the ingot. The rail shall be placed head upwards on the 
supports, and the various sections shall be subjected to the fol- 
lowing impact tests under a free falling weight: 

Weight of rail, 





Ibs. per yard. —— Height of drop. 
45 to and including 55 TS it: 
More than.............55 to and including 65 16 ft 
More Phalis..:..6.<sa008 65 to and including 75 18 ft 
PAOTE SNA ss oceans 75 to and including 85 20 ft 
BTOKE WAN ...:0)0:00054 6 ose 85 to and including 100 224 


If any rail breaks, when subject to the drop test, two addi- 
tional tests will be made of other rails from the same blow of 
steel, and if either of these latter tests fails, all the rails of the 
blow which they represent will be rejected, but if both of these 
additional test pieces meet the requirements, all the rails of the 
blow which they represent will be accepted. 

(4) The number of passes and speed of train shall be so 
regulated that on leaving the rolls at the final pass the temper- 
ature of the rail will not exceed that which requires a shrinkage 
allowance at the hot saws of 6 inches for 85-pound and 6% 
inches for 100-pound rails, and no artificial means of cooling the 
rails shall be used between the finishing pass and the hot saws. 
The above shrinkage allowance may be varied, if necessary, so as 
to give a finishing temperature of not exceeding 1,600 degrees 
Fahrenheit at finishing rolls for mills rolling from reheated 
blooms, and not exceeding 1,750 degrees Fahrenheit at finishing 
rolls for mills rolling direct from the bloom to finished rail. 


A. S. C. E. SPECIFICATION. 


Drop Test.—One drop test shall be made on a piece of rail 
not less than 4 feet and not more than 6 feet long, selected from 
each blow of steel. The test piece shall be taken from the top 
of the ingot. The rails shall be placed head upward on the sup- 
ports, and the various sections shall be subjected to the follow- 
ing impact tests under a free falling weight: 

70 to 79-lb. rails........18 ft. 90 to 1o0o-lb. rails........22 ft. 


80 to 89-lb. rails........ 20 ft. 
If any rail breaks when subjected to the drop test, two ad- 
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ditional tests may be made of other rails from the same blow 
of steel, also taken from the top of the ingots, and if either of 
these latter rails fail, all the rails of the blow which they repre- 
sent will be rejected, but if both of these additional test pieces 
meet the requirements, all the rails of the blow which they rep- 
resent will be accepted. 

The drop testing machine shall have a tup of 2,000 pounds 
weight, the striking face of which shall have a radius of not 
more than 5 inches, and the test rail shall be placed head up- 
ward on solid supports 3 feet apart. The anvil block shall 
weigh at least 20,000 pounds, and the supports shall be part of, 
or firmly secured to, the anvil. The report of the drop test shall 
state the atmospheric temperature at the time the test was 
made. 

The number of passes and speed of train shall be so regu- 
lated that on leaving the rolls at the final pass, the temperature 
of the rail will not exceed that which requires a shrinkage 
allowance at the hot saws for a 33-foot rail of 100-pound sec- 
tion, of 6 7-16 inches, and 1-16 inch less for each 5-pound de- 
crease of section, these allowances to be decreased at the rate 
of 1-90 inch for each second of time elapsed between the rail 
leaving the finishing rolls and being sawn. No artificial means 
of cooling the steel shall be used after the rails leave the rolls, 
nor shall they be held before sawing for the purpose of reducing 


their temperature. 
SPECIFICATIONS. 


Difference between the A. S. C. E. and the A. R. E. & M. of 
W. Association specifications. 
The main differences between these two specifications are as 


follows: 
CHEMICAL COMPOSITION. 


A. R. E. & M. of W. Association Specification. 
(2) Rails of the various weights per yard specified below 
shall conform to the following limits in chemical composition. 








Per cent 
50 to 59 60 to 69 70 to 79 80 to 89 90 to 100 
Ibs. Ibs. Ibs. Ibs. lbs. 
Carbon: <5... 0.35-0.45 0.38-0.48 0.40-0.50 0.43-0.53 0.45-0.55 
Phosphorus 
not toexceed 0.10 0.10 0.10 0.10 0.10 
Silicon shall 
not exceed. . 0.20 0.20 0.20 0.20 0.20 


0.70-1.00 0.70-I.00 0.75-1.05 0,80-1.10 0.80-1.10 
AS. GC EE. SPECIFICATION: 

Chemical Composition.—Rails of the various weights per yard 
specified below shal! conform to the following limits in chemi- 
cal composition : 


Manganese 


Percentage 
70 to 79 80 to 89 go to 100 
Ibs. Ibs. Ibs. 
‘COUCCS CRERR A n ate teret ee Capen atee 0.50-0.60 0.53-0.63 0.55-0.65 
Phosphorus shall not exceed...... 0.085 0.085 0.085 
Silicon shall not exceed.......... 0.20 0.20 0.20 
Sulphur shall not exceed.......... 0.075 0.075 0.075 


Manganese ..............+0++++++-0.7§-1.00 0.80-1.05 0.80-1.05 
We recommend the A. S. C. E. specification, with the addition 
of the following footnote: Carbon may be reduced to suit local 


conditions. 
STRAIGHTENING RAILS. 


The A. S. C. E. committee has a specification in regard to 
straightening rails which we think to be a desirable addition to 
our specification and which we recommend with some modifica- 
tion. 

“Straightening—Care must be taken in hot straightening the 
rails, and it must result in their being left in such a condition 
that they shall not vary throughout their entire length of 33 feet 
more than 3 inches from a straight line in any direction, when 
delivered to the cold straightening presses. Those which vary 
beyond that amount, or have short kinks, shall be classed as 
second quality rails and be so stamped. The distance between 
supports of rails in the gagging press shall not be less than 42 
inches.” 

Section 11 in our specifications should also be modified to 
read as follows: 

“Rails shall be straight in line and surface when finished— 
the straightening being done while cold—smooth on head, sawed 
square at ends, variation to be not more than 1-32 inch, and, 
prior to shipment, shall have the burr occasioned by the saw 
cutting removed and the ends made clean. No. 1 rails shall be 
free from injurious defects and flaws of all kinds.” 

ARRANGEMENT OF MATTER IN SPECIFICATIONS. 

In the matter of arrangement, the A. S. C. E. specification 


appears to be better than our form, and it is possible that after 
the full discussion of the A. S. C. E. specification, which is to 
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be had at the June convention, we may find it desirable for this 
association to adopt the A. S. C. E. specification, with the ex- 
ceptions noted above, unless we find that we can otherwise im- 
prove upon it. 

There is a very strong tendency towards the use of open 
hearth steel for rails, and the specification proposed by the 
A. S. C. E. committee, with some modifications, is offered for 
discussion. We are in favor of reducing the phosphorus as 
given in the A. S. C. E. specifications from .05 to .03. 

, The A. S. C. E. specification for open hearth rail is as fol- 
Ows: 

“For Basic Open Hearth Rails—The specifications for rails 
made by the basic open hearth process shall be the same as for 
Bessemer rails, excepting that their chemical composition shall 
be: 


Percentage 
70to79 80to89 goto 100 
Ibs. Ibs. Ibs. 
Cannot 2h. s canons abcace means . .0.53-0.63 0.58-0.68 0.65-0.75 
Phosphorus shall not exceed....... 0.05 0.05 0.05 
Silicon shall not exceed............ 0.20 0.20 0.20 
Sulphur shall not exceed........... 0.06 0.06 0.06 
NPA EANONED novi cicre peter cd ces ene 0.75-100 0.80-1.05 0.80-1.05” 


We recommend the following chemical composition instead of 
the A. S. C. E. composition: 


Percentage————— 

70to79 80to89 goto 100 
Ibs. Ibs. Ibs. 

CANOE eas ctiee cs Se clney welae Cee wer 0.63-0.73 0.68-0.78 0.75-0.85 
Phosphorus shall not exceed....... 0.03 0.03 0.03 

PNCONE, fc ronciok pester tence ensae . . .075-0.20 .075-0.20 .075-0.20 
Sulphur shall not exceed........... 0.06 0.06 0.06 
Manganese shall not exceed........ 0.90 0.90 0.90 

COMMITTEE. 


William R. Webster, consulting and inspecting engineer, Phil- 
adelphia, Pa., chairman of committee. 

Mr. Webster stated that they had received another report 
from a road which might be added as No. 7. It was as fol- 
lows: “2,855 rails failed in the past five years on 400 miles of 
road; 20 percent of these were broken rails; 80 percent were 
mashed rails. The railroad company considered the mashed rails 
due to piping. Most of the failures were on 80-pound rails 
manufactured in 1900.” 

The recommendation of the 
adopted. 

Mr. A. L. Buck stated that they had about 600 miles of rail 
rolled practically under the American Society of Civil Engi- 
neers specifications. He says that while they have failures, 
he says that they are not due to piping. 

Mr. Griswold says that he has had experierce with rails rolled 
practically to this specification—an 80 pound rail. The carbon 
was .55 to .65 and the phosphorous .o85. It gave very poor 
service. It was exceedingly hard, and broke square through the 
section and by splitting through the web. In a number of cases 
the cause was seen to be where the rail had been struck by a 
spike maul by the section men in gauging the track. His opin- 
ion was that if rails would be rolled to this specification it will 
prove to be a very tender rail easily broken through shock. 

Mr. Webster asked to have a letter read from Mr. Joseph 
T. Richards of the Pennsylvania R. R. on getting up a specifi- 
cation for rails in conjunction with the American Society of Civil 


committee on shrinkage was 


Engineers. The letter was as follows: 

“Referring to the last paragraph of your letter, asking me to 
give my views in the matter that will be before your meeting 
on March 19, I would say that I do not believe I can add any- 
thing to the report of the committee on rail sections of the 
American Society of Civil Engineers. My idea would be for 
our committee, of which you are chairman, and the A. R. E. & 
M. W. Association to consider the A. S. C. E.’s report and make 
such comment as they wish, and if the several committees can 
keep their recommendations pretty closely on the same lines, it 
would give us less embarrassment than if the committee were to 
become widely separated I do not see why the several commit- 
tees, intermingled as they are very much, should not join in 
a report. Of course there are slight differences as we had by 
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minority reports in our A. S. C. E. committee but these are 
not serious matters considered as a whole.” 

President Kelley then put the question on the motion for 
adoption of the specifications of the A. S. C. E.’s including the 
footnote which was carried. 

The matter on the specifications under the heading of “Straigit- 
ening Rails” was adopted. 





Masonry* 
CONCRETE FAILURES. 

The committee -recognizes that many failures of concrete 
structures, plain and reinforced, are continually taking place, 
due to various causes, and can be classified under the following 
heads: 

(1) Improper design. 

(2) Premature or improper loading. 

(3) Improper materials, proportions or workmanship. 

At present no details of any failures will be given, but the 
several members of the committee have considerable information 
at hand, which will be presented in due time. 

The committee desire to have the individual members of the 
association call attention to any failures coming to their knowl- 
edge, and give the chairman all the information available, and, 
if possible, obtain the data from the engineer in charge of the 
work; otherwise it may not be obtainable. : 
WATERPROOFING MASONRY—METHODS, RESULTS, 

COST AND RECOMMENDED PRACTICE. 

Inasmuch as this subject is under consideration by the joint 
committee on concrete and reinforced concrete, and as the ma- 
sonry committee is fully represented on special committees ap- 
pointed by the joint committee dealing with this matter, it was 
deemed advisable not to take independent action at this time, 
but to recommend that this subject be reassigned for next year, 
with instructions that the committee keep in close touch with any 
action taken by the joint committee above referred to, in order 
that the conclusions of the two committees might coincide. 

WATERWAYS FOR CULVERTS. 

The subcommittee having this subject under consideration has 
not been able to meet during the year, and has not therefore pre- 
pared a formal report. However, the chairman has presented 
an article on “The Requisite Waterway for Railroad Culverts,” 
which will appear later. 

SPECIFICATIONS FOR STONE MASONRY. 
GENERAL. 

1. Stone masonry shall be built of the kinds specially desig- 
nated, with such arrangements of courses and bond as shown on 
the drawings or as directed. The stone shall be hard and dur- 
able, free from seams or other imperfections, of approved 
quality and shape, and in no case have less bed than rise, and 
shall be laid on their broadest beds, well bonded and _ solidly 
bedded. When liable to be affected by freezing, no unseasoned 
stone shall be laid. 

2. Dressing must be the best of the kind specified for each 
class of work. 

3. Beds and joints or builds must be square with each other, 
and dressed true and out of wind. Hollow beds will not be al- 
lowed. 

4. All stone must be dressed for laying on natural beds. 

5. Margin drafts must be neat and accurate. 

6. Pitching must be done to true lines and exact batter. 

7. The sand and cement should be mixed dry and in small 
batches in proportions as directed, on a suitable platform, whicit 
must be kept clean and free from all foreign matter; then water 
is to be added, and the whole remixed until the mass of mortar 
is thoroughly homogeneous and leaves the hoe clean when drawn 
from it. It must not be retempered after it has begun to set. 

8. All stones must be laid on natural beds. Each stone must 
be settled into place in full bed of mortar. 

9. No stone- must be dropped or slid over the wall, but must 
be placed without jarring the stones already laid. 

10. No heavy hammering will be allowed on the wall after a 
course is laid. 

ir. If a stone becomes loose after the mortar is set, it must 
be relaid with fresh mortar:. 

12. Each stone must be cleansed and dampened before laying. 

13. Stones must not be laid in freezing weather unless al- 
lowed by the engineer. If allowed, they must be freed from ice, 
snow or frost by warming, and laid in mortar made of heated 
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sand and water, or, with proper precautions, mixed with brine in 
proportions of one pound of salt to 18 gallons of water, when 
the temperature is 32 degrees Fahrenheit. Add one ounce of 
salt for every degree of temperature below 32 degrees Fahren- 
heit. 

14. Stones must be laid to exact lines and levels so as to give 
the required bond and thickness of mortar in beds and joints. 

15. Mortar in beds and joints of exposed faces must be re- 
moved to a depth of 1 inch before it has set. No pointing shall 
be done until the wall is complete and mortar set, nor when 
frost is in the stone. Wet the jomts and fill again with mortar 
made of equal parts sand and Portland cement. It must be 
pounded in with “set-in” or calking tool, and finished with a 
beading tool the width of the joint, used with a straight edge. 

CLASSIFICATION. 

16. Stone masonry will be classified under the following 
heads: Bridge and Retaining Wall Masonry, Arch Masonry, 
Culvert Masonry and Dry Masonry. 

BRIDGE AND RETAINING WALL MASONRY. 

17. Bridge and retaining wall masonry shall consist of two 
classes: (a) Ashlar (either coursed or broken coursed) and (b) 
rubble. 

ASHLAR BRIDGE AND RETAINING WALL MASONRY. 


18. (a) In ashlar bridge and retaining wall masonry (either 
coursed or broken coursed), the stone must be large and well 
proportioned. 

19. No course to be less than 14 inches nor more than 30 
inches thick, the thickness of courses to diminish regularly from 
bottom to top. 

20. The beds and joints or builds of face stones shall be fine 
pointed, so that the mortar layer shall not exceed % inch in thick- 
ness when the stones are laid. 

21. Joints in face stone must be full to the square for a depth 
equal to at least one-half the height of the course, but in no case 
less than 12 inches. 

22. The exposed surface of each face stone will Se rock faced, 
and the edges pitched to true lines and exact batter; the face to 
have no projections over 3 inches heyond the pitch lines. 

23. A chisel draft 11%4 inches wide shall be cut at each ex- 
terior corner. 

24. No holes for stone hooks will be permitted to show in 
exposed surfaces. They must be handled with clamps, keys, 
lewis or dowels. 

25. Stretchers shall be not less than 4 feet long, and to have 
at least 114 times as much bed as thickness of the course. 

26. Headers shall be not less than 4 feet in length. They 
shall occupy one-fifth of the face of the wall, and no header 
shall have less than eighteen inches width of face, and where the 
course exceeds 18 inches in height the width of face shall not be 
less than the height of course. Headers shall hold the size in 
the heart of the wall that they show on the face, and be so ar- 
ranged that a header in a superior course shall be placed between 
two headers in a course below; but no header shall be laid over 
a joint, and no joint shall occur over a header. They shall be 
similarly disposed in the back of the wall, interlocking with 
those in the face when the thickness of the wall will admit. 
When the wall is too thick to admit of such arrangement, stones 
of not less than four feet in length shall be placed transversely 
in the heart of the wall to bond the two opposite sides of it. 

27. Backing shall be large, well shaped stone, roughly bedded 
and jointed, the bed joints not to exceed 1 inch and vertical 
joints generally not to exceed 2 inches. No part or portion of 
vertical joints shall have a greater dimension than 6 inches, 
which void shall be thoroughly filled with spalls full bedded in 
cement mortar or filled with concrete. At least one-half of the 
backing stones shall be of the same size and character as the face 
stone and with parallel beds. 

28. When face stone is backed with 
course shall be less than 8 inches thick. 

29. When the wall is 3 feet thick or less, the face stone shall 
pass entirely through and no backing be allowed. 

30. If the engineer so directs, the backing may be entirely of 
concrete, or back laid with headers and stretchers, as specified 
above, and the heart of wall filled with*concrete. 

31. The bond of stone on face, back and heart of wall shall 
not be less than 12 inches. Backing shall be laid to break joints 
with the face stone and with one another. 

32. Coping will be dimension stone, holding full size through- 
out, proportioned for its loading, as marked on the drawings. 

33. The beds, joints and top will be fine pointed. 


two courses, neither 


34. The location of joints will be determined by the position 
of the bed plates, and must be shown on the drawings. 
35. When required, in the judgment of the engineer, coping 
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stones, stones in the wings of abutments and the stones on piers 
shall be secured together with iron cramps or dowels, their po- 
sition being indicated by the engineer. 
RUBBLE BRIDGE AND RETAINING WALL MASONRY. 
36. (b) Rubble bridge and retaining wall masonry will con- 
sist of stones roughly squared, laid in irregular courses. The 
beds must be parallel, roughly dressed, and lie horizontally in the 
wall. The bottom stones shall be large, selected flat stones. 
The wall must be compactly laid, having at least one-fifth the 
surface of the back and face headers, so arranged as to inter- 
lock, having all the spaces in the heart of the wall filled with 
suitable stones and spalls, thoroughly bedded in cement mortar 
or filled with concrete. The face joints must not be more than 


1 inch in thickness. 
ARCH MASONRY. 


37. Arch masonry shall consist of the arch ring only, or that 
portion between the intrados and extrados, and shall be of two 


classes: (a) Ashlar arch masonry and (b) rubble arch masonry. 
ASHLAR ARCH MASONRY. 
38. The voussoirs must be of full size throughout, and must 


have bond not less than thickness of the stone and dressed true 
to templet. 

39. The number of courses and depth of voussoirs will be 
shown on the drawings. 

40. The points of the voussoirs and the intrados shall be fine 
pointed. Mortar joints shall not exceed 3 inch. 

41. The exposed surface of the ring stone shall be smooth 
or rock faced, with a marginal draft. 

42. Voussoirs shall be carried up simultaneously from both 
bench walls. 

43. Backing may consist of large stones shaped to fit the arch 
bonded to the spandrel and laid in full beds of mortar. Con- 
crete may also be used for backing. ‘ 

44. If waterproofing is required, a thin coat of mortar or 
grout shall be applied for a finishing coat, upon which shall be 
placed a covering of suitable waterproofing material. 

45. Centers shall not be struck until directed. 

46. Bench walls, piers, spandrels, parapets, wing walls and 
copings will be built under the specifications for ashlar bridge 
and retaining wall masonry. 

RUBBLE ARCH MASONRY. 

47. The voussoirs must be full size throughout, and must 
have bond not less than thickness of the stone. 

48. The depth of voussoirs will be shown on the drawings. 

49. The beds need only be roughly dressed so as to bring 
them to radial planes. 

50. Mortar joints shall not exceed 1 inch. 

51. The exposed surface of the ring stones shall be rock 
faced and the edges pitched to true lines. 

52. Voussoirs shall be carried up simultaneously from both 
bench walls. 

53. Backing may consist of large stones shaped to fit the 
arch bonded to the spandrel and laid in full beds of mortar. 
Concrete may also be used for backing. 

54. If waterproofing is required, a thin coat of mortar or 
grout shall be applied for a finishing coat, upon which shall be 
placed a covering of suitable waterproofing material. 

55. Centers shall not be struck until directed. 

56. Bench walls, piers, spandrels, parapets and wing walls 
will be built under the specifications for rubble bridge and re- 
taining wall masonry. 

CULVERT MASONRY. 

57. Culvert masonry must be laid in cement mortar. The 
character of stone used and quality of work must be similar to 
that specified for rubble bridge and retaining wall masonry. 

58. One-half of the top stones of the side walls must ex- 
tend entirely across the wall. 

59. The covering must be of sound, strong stone, at least 
12 inches thick, or as shown on drawings. They must be roughly 
dressed so as to make close joints with each other, and must 
lap their whole width at least 12 inches over the side walls. 
They must be doubled under high embankments, as directed by 
the engineer or shown on the drawings. 

60. The end walls must be covered with suitable coping. 

61. Dry masonry will include dry retaining walls and slope 


walls. 
DRY RETAINING WALLS. 

62. Dry retaining walls will include all dry rubble work for 
retaining embankments or similar work. 

63. Flat stone at least twice as wide as thick will be used. 
Beds and joints to be roughly dressed square to each other and 
to face of stone. 

64. Joints not to exceed 3% inch. 
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65. The different sizes of stone must be evenly distributed 
over the whole face of wall, generally keeping the largest stone 
in the lower part of wall. 

66. The work shall be well bonded and present a reasonably 
true and smooth surface, free from holes or projections. This 
wall is double faced and self sustaining. 


SLOPE WALLS. 


67. Slope walls shall be built of such thickness and slope as 
may be required by the engineer. No stone shall be used in their 
construction which does not reach through the wall. Stones to 
be placed at right angles to the slopes. This wall is single faced 
and built with steep slope simultaneously with the embankment 
which it is to protect. 


JOINT COMMITTEE ON CONCRETE AND REINFORCED, 


CONCRETE. 


The joint committee was appointed primarily for the purpose 
of providing, through the various societies represented, definite 
information concerning the properties of concrete and reinforced 
concrete, and to recommend factors and formulas required in 
the design of structures in which this material is used. The 
membership consists of the members of the special committee on 
concrete and reinforced concrete appointed by the American So- 
ciety of Civil Engineers, and the members of the similar com- 
mittees appointed by the American Society for Testing Ma- 
terials, the American Railway Engineering and Maintenance of 
Way Association and the Association of American Portland Ce- 
ment Manufacturers. 

Subcommittees have been formed as follows: 


STANDING COMMITTEES. 


Committee on Ways and Means—R. W. Lesley (chairman), 
J. E. Greiner,* Olaf Hoff, A. L. Johnson, A. O. Cunningham,* 
Edward M. Hagar. 

Committee on Tests—Richard L. Humphrey (chairman), A. N. 
Talbot, W. K. Hatt,* Olaf Hoff, George F. Swain,* Spencer B. 


Newberry. 
SPECIAL COMMITTEES. 


Historical—J. R. Worcester* (chairman), R. W. 
George F. Swain,* F. E. Turneaure,* R. E. Griffiths. 

Concrete—(a) Study of Aggregates, Proportions and Mixing 
—Olaf Hoff (chairman), William B. Fuller, W. P. Taylor, San- 
ford E. Thompson, George S. Webster, Frank Beckwith.* (b) 
Physical Characteristics, Waterproofing, etc—A. O. Cunning- 
ham* (chairman), E. Lee Heidenreich, Sanford E. Thompson, 
Samuel Tobias Wagner, C. W. Boynton.* (c) Strength and 
Elastic Properties—J. E. Greiner* (chairman), Charles M. Mills,* 
W. P. Taylor, George S. Webster, Gilbert H. Scribner, Jr.* 

Beams.—(a) Simple Beams—F. E. Turneaure* (chairman), 
J. E. Greiner,* C. C. Schneider,* J. R. Worcester,* A. O. Cun- 
ningham.* (b) Tee Beams, Fivor Slabs, etc—Samuel Tobias 
Wagner (chairman), J. W. Schaub,* E. Lee Heidenreich, Gae- 
tano Lanza, Frank Beckwith.* 

Columns.—Gaetano Lanza (chairman), William B. Fuller, Ed- 
gar Marburg, Leon S. Moisseiff, Henry H. Quimby. 

Failures of Concrete Structures—Emil Swensson (chairman), 
J. W. Schaub,* A. L. Johnson, Gilbert H. Scribner, Jr.,* George 
F. Swain.* 

Fire Resisting Qualities—C. W. Boynton* (chairman), C. C. 
Schneider,* A. L. Johnson, Norman D. Fraser, Edward M. Ha- 
gar. 

Arches—Henry M. Quimby (chairman), Emil Swensson, Ed- 
gar Marburg, Charles M. Mills,* Leon S. Moisseiff. 
COOPERATION WITH THE UNITED STATES GEOLOG- 

ICAL SURVEY. 

The cooperation of the United States Geological Survey with 
the joint committee on concrete and reinforced concrete was 
under consideration for some time prior to its presentation to the 
joint committee. Toward the close of the World’s Fair at Saint 
Louis efforts were commenced to secure from Congress an appro- 
priation to continue the work which had been inaugurated by the 
Association of American Portland Cement Manufacturers. The 
matter was taken up in Congress toward the close of 1904 and 
the appropriation was acted upon in March, 1905. 

It is believed that the present Congress will make a larger 
appropriation for the continuance of the work than was made 
last year, and should Congress fail to make an appropriation, ar- 
rangements are now under way for raising the requisite funds 
for keeping the work going. 

At the meeting of the joint committee in Cleveland, on June 
21, 1905, it was decided to cooperate with the geological survey, 
and the committee’s representatives on the government advisory 


Lesley, 
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board were requested to advise as to the plan for this coopera- 
tion. 

At the meeting of the committee, held at Atlantic City, on 
June 30, 1905, the following plan of cooperation was adopted: 

The United States Geological Survey will cooperate with the 
committee in securing and distributing supplies or materials to 
be used in this work at the laboratories with which from time to 
time it may be found feasible to cooperate, and will cooperate 
with the committee in providing for the labor and forms neces- 
sary in making these investigations effective at these labora- 
tories. 

The programme of the committee on tests is to be carried out 
in the government laboratories. ‘These laboratories, known as 
the “Structural Materials Testing Laboratories,’ have been or- 
ganized and are under the direction and supervision of the pres- 
ent chairman of the committee on tests. It was also decided to 
conduct investigations at such institutions as the committee on 
tests might elect, under the direction of the committee and the 
inspection of the representative of the government laboratories. 
Accordingly arrangements have been made for carrying on tests 
at the universities of Illinois, Purdue and Wisconsin, and pos- 
sibly Columbia. These tests consist of determinations of the 
effect at different ages of varying percentages of round, square 
and flat bars of steel of different elastic limit, using the same 
concrete; of the bond under similar conditions; of the properties 
of tee beams; of the effect of loading beams centrally, and at 2 
4 and 8 points; of the shearing strength of concrete; of the 
tensile strength and modulus of elasticity of concrete in tension 
in length of 12 feet; of the effect of different methods of rein- 
forcing a beam for diagonal tension. 


CONCLUSIONS. 


Your committee arrives at the following conclusions, and rec- 
ommends their adoption: 

(1) That the specifications for stone masonry be adopted as 
being good practice. 

(2) That the definitions of masonry terms and classification 
of masonry be approved. 

E. C. Brown, engineer maintenance of way, Union Railroad, 
Port Perry, Pa., chairman. 

President Kelley called attention to the fact that three of the 
members of the association were members of the National 
Board of Fuels and Structural Materials. The latter intended 
to make a large number of tests, the funds for which were to 
be provided by an appropriation of $350,000 which the Congress 
of the United States has now under consideration. The sub- 
committee on masonry is deeply concerned in the passage of 
the appropriation and asks that every member of this associa- 
tion communicate with the member of Congress from his dis- 
trict urging on them the importance of the request. 

Mr. C. F. Loweth called attention to the first paragraph where 
It says “stone masonry shall be” and in the second paragraph it 
says “dressing must be” and latter on, in paragraph it says, “may 
He suggested that the words “shall be” should 
The committee accepted his 


be” or “will be.” 
be substituted for all such clauses. 
suggestion. The committee also accepted the suggestion of 
Mr. Robert Moore that the same result might be secured by add- 
ing a sentence to paragraph 7 “Mechanical mixing to produce 
the same result may be permitted.” In paragraph 15, accepted 
an amendment as follows: Mortar in beds and joints of ex- 
posed faces must be removed to a depth not less than 1 inch be- 
fore it has set.” 

The committee accepted the suggestion of Mr. C. S. Churchill 
on “Ashlar bridge and retaining wall masonry” which should read 
“Ashlar masonry in bridges and retaining walls.” In paragraph 
36 the heading should be changed to read, “Rubble masonry in 
bridges and retaining wall.” The last sentence of paragraph 66 
was stricken out. 

It was decided to add a clause to paragraph 67 saving that the 
specifications of cement should be included. 


~~ 


Buildings* 

The Board of Direction has formulated the following out- 
line for the guidance of the Committee on Buildings in making 
its annual report: 

(1) The relative advantages and disadvantages of circular, 
square or other special designs of roundhouses and of recom- 
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mended general principles of practice as to the conditions influ- 
encing the choice of any particular design. 

(Il) Smokejacks—various designs and 
and recommended practice. 

(III) Roundhouse doors—descriptions and sketches of the 
various designs and recommended practice. 

(IV) Definitions. 

(V) Transmit all papers connected with the standard form 
of contract for railroad buildings to Committee No. XII. 

Several meetings have been held which have been well at- 
tended, and some of the work has been done by correspondence, 
and the conclusions reached are the best views of your com- 
mittee. ; 

As heretofore, the discussions and the conclusions are inten- 
tionally made as definite and as concise as is possible. 


(1) CIRCULAR, SQUARE OR OTHER SPECIAL DESIGNS 
OF ROUNDHOUSES. 


A—CIRCULAR ROUNDHOUSE. 
Advantages: 

(a) It is the logical shape when a turntable is used (a mod- 
ern turntable, properly constructed, of ample capacity, is a reli- 
able structure.) 

(b) Ordinarily it is the most economical design for ground 
space. i 

(c) It requires only one “jack” per stall. 

(d) With its use the cost of handling locomotives in and 
out and of turning them is a minimum. 

(e) This shape allows good command of the work in the 
house by the foreman. 

(f) This design gives the best facilities for furnishing nat- 
ural light around the engine end of the locomotive. 

(g) Artificial light can be provided at least cost. 

(h) It affords better facilities for locating benches and 
lockers. 

(i) It gives maximum room at the engine end and econo- 
mizes space at the tender end of the locomotive. 

(j) With equal facilities for work and ventilation, the cubi- 
cal capacity per stall in a circular house is comparatively small; 
consequently, heating is more economical. 

(k) At the expense of roofing cver the turntable, the loss 
of heat by open doors may be reduced to a minimum. 

(1) One operator and one power equipment will handle all 
engines going in and out. 

Disadvantages : 

(a) The locomotives are tied up when the turntable is out 
of service. 

(b) Loss of heat from open doors, one outside door per 
stall being usually used. 

(c) Difficulty in increasing the length of the stalls after 
they are constructed. 

B—RECTANGULAR HOUSES. 

Rectangular houses may be classed under two general heads, 
viz.: 

(a) Through rectangular houses. 

(b) Transverse table houses. 

THROUGH RECTANGULAR HOUSES. 

This form of house is illustrated on an inset opposite page 
688, in Vol. 6 of the proceedings of our association, and con- 
sists of a series of parallel tracks running lengthwise of the 
house, with a system of lead tracks and switches at each end 
outside of the house and a system of double slip switch cross- 
overs in the house, to be used in running engines around one 
another. 

The advantages and disadvantages following do not apply 
to the small rectangular house, open at one end only, with 
capacity for two to four locomotives. 

Advantages: 

(a) This arrangement may fit some particular location or 
shape of property where length but not width can be had. 

(c) Locomotives can be readily handled, providing in case 
of emergency there will be no confusion in operating the double 
slip switches and no derailment occurs at them. 

(c) Locomotive standing room can be increased for longer 
machines by changing the location of the pits and also of the 
crossover track system, or by :ncreasing the length of the 
house and readjusting the tracks at the end. 

Disadvantages : 

(a) Assuming that all locomotives will enter at one end 

and depart at the other, it will be necessary to turn at least 


material, life, cost 
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one-half of them before they are put into the house, and the 
same number again after they go out, in order to save the 
use of two jacks per engine stall throughout the house. 

(b) Ejither two turntables or “Y” tracks, one at each end, 
will have to be used or the locomotive will have to be run 
from end to end outside to be turned before and after going 
to the house. 

(c) Loss of heat from doors in opposite ends of the house 
being open at one time will be very great. 

(d) There is no space for work benches or for storing 
parts of engines temporarily, without blocking the running 
space for other locomotives. ; 

(e) Locomotives cannot be required to arrive at one end 
and depart at the other without cutting down materially the 
capacity of the house by keeping several of the tracks open.” 

(f) If crossover clearances are maintained and tracks are 
kept open for running there will be a large amount of space 
in the house per effective stall, consequently the cost of heat- 
ing and of lighting will be comparatively large. 

TRANSVERSE TABLE HOUSES. 

This house consists of a series of parallel engine pits, usually 
running crosswise of the house, the locomotives being handled 
to and from them by means of a transverse table located either 
inside or outside of the building, depending on the conditions 
and the requirements. 

Advantages: 

(a) The capacity of the house can be readily increased by 
extensions and additions of other transfer tables on the same 
depressed tracks. 

(b) Cranes can be used to advantage in this form of a 
rectangular house if necessary. 

(c) This design is favorable for use in connection with a 
machine shop or an erection shop, where the transfer table 
or tables can be used in common for both. 

(d) When the transfer table is covered heat may be saved. 
One door, however, will have to be opened many times, instead 
of each of many doors occasionally. There will, in this case, 
be an economy in the smaller number of doors needed. 

(e) Adaptability for some special locations. 

Disadvantages : 

(a) On account of the necessity for the use of a turntable 
as well as a transfer table, the cost of operation and of main- 
tenance will be high; the turntable will have to be used for 
about one-half the engines when coming in as well as when 
going out. ; 

(b) The increased time for handling locomotive when the 
turntable work is included. 

(c) The arrangement of parallel tracks in an engine house 
does not give the best disposition of the floor space, for when 
the spacing is made to suit the requirements around the en- 
gine end there will be room to spare at the tender end. 

CONCLUSION. 

Your committee therefore has made the following conclu- 
sions and recommends as general principles of practice that— 

The circular form of an engine house is, in general, the 
preferable design, with possibly the following exceptions: 

(a) At branch terminals or similar points, where not more 
than three or four locomotives are housed at one time and 
where it is more economical to provide a “Y” track than 
a turntable, or where it is not necessary to turn the locomotives, a 
through rectangular house, with switches at one end only, may 
be desirable or 

(b) At’shops where a transfer table is used and an engine 
house is to be added, and at special locations, the transfer table 
house may be desirable. 

(II) SMOKEJACKS. 


The design and construction of jacks are at the present time 
in a state of rapid transition from the small diameter, adjustable 
cast iron form to a fixed jack of large size, with a large size 
flue and a damper made of various materials. These large jacks 
were at first made of wood, but are now being made more and 
more of cast iron, asbestos board and other noncorrosive and 
noncombustible materials, as fast as the manufacturers are able 
to adjust the construction to the new designs. The arguments 
in favor of the large fixed jacks are evident, some of which 
are: 

The modern large locomotive requires larger iacks to take 
care of the smoke, particularly from green fires. 

The necessity for quick service in the roundhouse makes the 
frequent adjustment of the location of the locomotive desirable 
to facilitate inspection and repairs. These movements fre- 
quently result in the separation of the stack from the jack. 
This difficulty is overcome by the use of a large jack. . 

A saving in labor is secured, as there is no work to be done in 
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adjusting the jacks to the stacks each time a locomotive enters 
the house. This saving and the general better atmospheric con- 
ditions prevailing offset the loss of the increased draught caused 
by the small jacks acting as extensions of the stacks. 

The life of the jack is determined by the kind of material 
used and there are no reasons why the same material cannot be 
used in the large as has been used in the small jacks. The cost 
will increase with the size, but the advantages in favor of the 
larger size are so great that the cost should not be a determin- 
ing factor. 

Cast iron jacks with bottom openings 3% to 4 feet wide and 
from 10 to 12 or more feet long, tapering gradually upward to 
a flue of a reasonable length and 3% to 4 feet in diameter, with 
a damper, will cost from $175 to $225 each, erected. 


CONCLUSION. 


Your committee, therefore, has made the following conclu- 
soins and recommends as general principles of practice that— 

The engine house smokejack should be fixed, the bottom open- 
ing should be not less than 42 inches wide and long enough to 
receive the smoke from the stack at its limiting positions, due 
to the adjustment of the driving wheels to bring the side rods in 
proper adjustment for repairs. The bottom of the jack should 
be as low as the engines served will allow, and it should be fur- 
nished with a drip trough; the slope upward should be gradual 
to the flue; the size of the flue for the largest locomotives 
should be not less than 42 inches in diameter; a damper should 
be provided in the flue—easily adjusted from the floor. And 
the material used should be noncombustible and noncorrosive. 


(III) ROUNDHOUSE DOORS. 


The various designs of roundhouse doors will include the fol- 
lowing: Swinging, rolling, folding, lifting and sliding. 

(a) Swinging doors have the advantage of being compara- 
tively cheap for first cost; glass can be used in them; small 
doors can be built in the larger ones. They are, however, ex- 
posed to the wind and liable to be blown against a locomotive 
and damaged. If struck, they are liable to serious damage. 

(b) Rolling doors are now made of wood slats or of 
metal; they cost about 60 cents per square foot, erected; small 
doors of glass are not placed in the large doors; they are not ex- 
posed to damage by wind; if struck, the damaged slats are 
easily repaired; they fit snugly along the sides and at the bot- 
tom. 

(c) Folding doors are made of wood; glass and small doors 
can be used in them; they are not exposed to damage by wind; 
if struck, they are liable to be seriously damaged. 

(d) Lifting doors are made of wood; glass and small doors 
can be. used in them; they are not exposed to damage by wind; 
if struck, they are liable to be seriously damaged. 

(e) Sliding doors do not fit tightly; the hangers rust and 
fail; glass and small doors can be used in the large ones; one- 
half of the doors are necessarily closed all the time; they are 
not exposed to damage by wind; if struck, they are liable to 
serious damage. 

The tendency to depart from the use of the swinging door and 
the introduction of the various kinds of wooden doors of other 
designs being of such recent date, your committee has not been 
able to find a door that has all the virtues and none of the faults 


of the other doors. 
CONCLUSION. 

Your committee, therefore, has made the following conclusions 
and recommends as general principles of practice that— 

Roundhouse doors should be made of noncorrosive material ; 
they should be easily operated, fit snugly, be easily repaired and 
maintained and should not be exposed to damage by wind, di- 
rectly or indirectly, and should admit of the use of small doors. 

The particular kind of door that will suit a given case can be 
determined only by giving the proper value to the different fac- 
tors enumerated above: 

(IV) DEFINITIONS. 

Your committee has not had a clear understanding as to the 
requirements under this heading and consequently wishes to sim- 
ply report progress. 

(V) BUILDING CONTRACT DATA. 


This material having been fully compiled and the conclusions 
therefrom having been presented in the report appearing in Vol. 
6, it has been thought desirable not to lose the valuable informa- 
tion collected; therefore it has been published in Bulletin No. 
68, October, 1905, and is now available in proper form for the 
use of committee No. XII. 

A. R. Raymer, assistant chief engineer, Pittsburg & Lake Erie 
Railroad, Pittsburg, Pa., chairman of committee. 

On motion of Prof. Pence the word “transverse’ 


’ 


in the head- 
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ing “Transverse Table Houses” was stricken out and the word 
“transfer” substituted. 


2 
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Water Service* 

The committee this year has confined its work entirely to the 
collection of data and statistics from American railroads that 
have installed water softening plants. At the request of the 
committee the secretary of the association wrote to every Amer- 
ican railroad that was known to have installed water softening 
plants and asked for certain information. The committee thinks 
that the information thus collected should be of value to the asso- 
ciation, as showing the extent to which American railroads have 
gone into the softening of water for their locomotive boilers, as 
well as indicating some of the beneficial results that the railroad 
companies have derived from the use of softened water. The 
members of the association will probably note that the infor- 
mation in regard to the water softening plants on some of the 
railroads is very meagre. The committee regrets that such is 
the case, but the information given is all that was furnished by 
the officers of these railroads. The lack of data in some cases 
is undoubtedly due to the fact that these railroads have not 
had their water softening plants in operation long enough to 
collect any data. 

The committee begs to submit the following information: 


ATCHISON TOPEKA & SANTA FE RAILROAD SYSTEM. 

Nearly all kinds of water are embraced in the general boiler 
water supply of the Santa Fe. 

They have 65 plants in operation. The oldest of these has 
been in service for two years and six months. 

The capacity of their plants varies from 40,000 gallons per 24 
hours for the lowest, to 450,000 gallons per 24 hours for the 
highest. The average capacity is given as 50,000 galons per 24 
hours. The cost of softening water at these plants varies from . 
.7 of a cent to 14 cents per 1,00 gallons, the average cost being 
3.5 cents per 1,000 gallons. 

Among the beneficial results from the use of softened water, 
they report a very decided decrease in engines failures due to 
boiler troubles, resulting in reduction of payrolls of boilermakers 
and helpers; reduction in the number of flues used; increase 
in time between shoppings (about 100 per cent), and increased 
ton mileage of locomotives. Some of the districts where water 
is softened now show but from one to three engine failures per 
month from boiler troubles, where before softening the water 
they had this many failures every 24 hours. 


BALTIMORE & OHIO RAILROAD. 

The character of the boiler water supply of the Baltimore & 
Ohio Railroad is, generally speaking, good, though in the coal 
and oil regions the waters contain large amounts of corrosive 
solids and some-free sulphuric acid. 

They have two plants in operation. One of these has a capa- 
city of 20,000 gallons, and the other 100,000 gallons per hour. 
These plants have been in operation about two months. 

The cost of softening is .7 of a cent per 1,000 gallons, but the 
raw water was then in the best condition. The cost will in- 
crease in dry seasons. 

They report that the scale is falling off the flues of the boilers 
that are using the softened water. Also they notice absence of 
foaming and pitting since the plants were started. 

BUFFALO ROCHESTER & PITTSBURG RAILROAD. 

The Buffalo Rochester & Pittsburg has one water softening 
plant. It has been in service two years and has a capacity of 
600,000 gallons per day. 

They state that they notice an improvement in the condition 
of boilers using this water. 


CENTRAL RAILROAD OF NTW JERSEY. 


The general character of the boiler water supply on this road 
is reported as poor. They have installed one water softening 
plant, which has been in service since September 1, 1904. The 
capacity of this plant per day is 240,000 gallons. 

They find that the use of softened water in their locomotive 
boilers eliminates a considerable amount of incrusting solids 





‘ and improves the operation of their locomotives. 


CHESAPEAKE & OHIO RAILWAY. 

This company has one water softening plant in operation. It 
has been in service one year. Its capacity is 5,000 gallons per 
hour. The cost of softening water at the plant is 4.19 cents per 
1,000 gallons. 
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They report that the use of softened water has reduced leaky 
flues and boiler seams to a minimum 


CHICAGO & EASTERN ILLINOIS RAILROAD. 


This road has ten water softening plants in operation and 
three in process of construction. The character of the boiler 
water supply of this road is very poor. 

The cost of softening runs from I to 3 cents per 1,000 gallons, 
with an average of 2 cents. The capacity of their plants varies 
from 10,000 gallons per hour to 25,000 gallons per hour, aver- 
aging 15,000 gallons. The oldest of the plants has been in 
operation about two months, so that they have not yet demon- 
strated the beneficial results of using treated water. 

CHICAGO & NORTHWESTERN RAILWAY. 

The water supply along the line of this road varies from very 
good to very bad. Many of the waters contain a large quan- 
tity of scale forming matter, and some of them, taken from 
running streams, contain mud and other matter in suspension 
at certain seasons. 

The Northwestern has 25 water softening plants in opera- 
tion, the oldest of which has been in service 334 years. 

The capacity of the plants varies from 120,000 to 800,000 
gallons per 24 hours, the average being 300,000. 

The cost of softening water at these plants is 8 of a cent 
for the lowest, to 3.4 cents for the highest—the average being 
1.8 cents per 1,000 gallons. 

Chemical analysis of the waters, before and after treatment, 
show that the incrusting solids are reduced so that the quan- 
tity left in the softened water is approximately from three to 
five grains per gallon. Some of these waters before treatment 
contain aproximately 40 to 50 grains per gallon of scale mak- 
ing material. 

The officers of the mechanical department, who have charge 
of the locomotives on the divisions where the water softening 
plants are located, as well as the superintendents of these di- 
visions, say that the use of the sottened water has been a great 
benefit in the economical handling of trains and maintenance of 
locomotives. Statistics showing the cost of operation in the 
districts where the plants are installed indicate that they have 
been the direct cause of saving in the cost of repairs to locomo- 
tive boilers. 


CHICAGO BURLINGTON & QUINCY RAILWAY. 


The water supply of this railroad varies between wide limits. 
They have five water softening plants in operation, the oldest of 
which has been in service for four years. 

The capacity of their plants ranges from 8,000 to 30,000 gal- 
lons per hour—averaging 15,000 gallons. The cost of softening 
is 1.2 cents per 1,000 gallons for the lowest, 2.6 cents per 1,000 
gallons for the highest—an average of 1.7 cents per 1,000 gal- 
lons. 

They report a decrease in boiler failures on road. decrease 
in flue work, and some decrease in w ashing, due to the use of 
softened water. 

CHICAGO MILWAUKEE & ST. PAUL RAILWAY. 

The general character of the boiler water supply on the Chi- 
cago Milwaukee & St. Paul Railway varies from very good to 
very bad, and they have both alkali and incrusting waters. 

They have one water softening plant in operation, which has 
a capacity of 4,000 gallons per hour, and the cost of treatment is 
13.6 cents per 1,000 gallons. 

They report benefits derived from the use of softened water, 
as illustrated in the case of an engine which required work on 
flues each week before the installation of water softening plant. 
This engine was supplied with soft water exclusively after erec- 
tion of plant, and ran for six weeks without needing any such 
work. 


CHICAGO ROCK ISLAND & PACIFIC RAILWAY. 


The character of the boiler water supply of the Chicago Rock 
Island & Pacific Railway is variable, the solid matter dissolved 
in the waters ranging from six to 150 grains per gallon. 

They have installed 15 water softening plants, the oldest of 
which has been in service 21 months. The capacity of these 
plants varies from 4,200 gallons per hour for the lowest, to 15,- 
000 gallons per hour for the highest, with an average of 8,400 
gallons per hour. 

The cost of softening varies from 3.1 to 14.9 cents per 1,000 
gallons, the average being 12.2 cents per 1,000 gallons. 

They report that the use of softened water has increased the 
engine miles between washings, reduced engine failures on ac- 


count of leaky flues and staybolts, and materially reduced the 
cost of repairs to locomotives. 
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CHICAGO ST. PAUL MINNEAPOLIS & OMAHA 
RAILWAY. 
The general character of the water on this road ranges from 
very good to very bad. 

They have nine water softening plants in operation, the old- 
est of which has been in service four years. The cost of soften- 
ing water varies from 1.3 cents per 1,000 gallons to 3.9 cents, 
the average being 2.1 cents per 1,000 gallons. 

They report a decrease in repairs to boilers and a marked 
improvement in the handling of trains in the district where 
the plants are in operation. 

DELEWARE LACKAWANNA & WESTERN RAILROAD. 

This road has five water softening plants, the oldest of which 
has been in operation three years. The average capacity of 
these plants is 286,000 gallons per 24 hours. The lowest is 240,- 
000 gallons and the highest 350,000 gallons pcr 24 hours. The 
cost of softening is lowest, .9 of a cent; highest, 1.1 cents; 
average I cent per 1,000 gallons. 

They report a reduction in scale forming matter in locomo- 
tive boilers, resulting in greater measure of efficiency of en- 
gines, as evidenced by greater mileage for every tube reset. 
Previous to using treated water, boilers needed more frequent 
washing out, and scale forming sediment made it necessary to 
repair boiler tubes often. 

DETROIT TOLEDO & IRONTON RAILWAY. 

The general character of the boiler water supply on the De- 
troit Toledo & Ironton Railway is poor. They have two water 
softening plants in operation and one under construction. The 
oldest plant has b.<«: in operation nine months. 

They report the cos: of softening: lowest, I cent; highest, 2.7 
cents, with an average of 1.8 cents per 1,000 gallons. The ca- 
pacity of their plants are 100,000 and 160,000 gallons per 24 
hours—averaging 130,000 gallons. 

They experience considerable benefit in the direction of less 
boiler work and maintenance, and find that locomotives using 
treated water give less trouble in way of flue and firebox leak- 
age. They estimate roundhouse boiler work to be 50 per cent 
less since the installation of their water softening plants, and 
20 per cent reduction in fuel expense. 

ERIE RAILROAD COMPANY. 

The Erie Railroad has one water softening plant. It has been 
in operation for six months. 

The capacity of this plant is 12,000 gallons per hour. 

EL PASO & SOUTHWESTERN SYSTEM—EASTERN 
DIVISION. 

This road has installed eight water softening plants, the oldest 
of which has been in operation a little over two years. The 
general character of their water supply is poor. The water from 
several of their wells contains 170 or more grains per gallon 
of incrusting solids. 

The capacity of their plants varies from 2,000 gallons to 1o,- 
000 gallons per hour—averaging 5,000 gallons per hour. The 
cost for softening water on this road is 7 cents at the lowest, 
and 28.5 cents at the highest, with an average of 18 cents per 
1,000 gallons. 

They found that before they commenced to soften water that 
it was almost imposible to get an engine over the division be- 
tween Alamogordo and Santa Rosa without boiler trouble. 
Since the plants were started the use of softened water has les- 
sened their trouble. 

HOCKING VALLEY AND TOLEDO & OHIO CENTRAL 
RAILWAYS. 


The general character of the boiler water supply of the Hock- 
ing Valley Railway and the Toledo & Ohio Central Railway is 
poor. They have three water softening plants in service, the 
oldest of which has been in operation three years. 

Their plants have a capacity of from 100,000 to 650,000 gallons 
per 24 hours. Their cost for softening is 2 cents per 1,000 gal- 
lons. 

They report that the use of softened water results in the re- 
moval of scale forming matter, prolongs the life of the boiler, 
and saves fuel. 


ILLINOIS CENTRAL RAILROAD. 

The character of the boiler water supply varies on different 
parts of their line. They have six water softening plants in 
operation. The oldest ried been in operation 16 months. Each 
plant has a capacity of 10,000 gallons per hour. They report a 
great reduction in cost of repairs to locomotives, as well as 
doing away with engine failures on account of hard water. 


LAKE ERIE & WESTERN RAILROAD. 
The character of the boiler water supply found on this road is 
variable. At two of the stations where softening plants are lo- 
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cated the waters contain about 25 grains of incrusting matter 
per gallon. At the other two stations the waters sometimes con- 
tain 60 grains of incrusting matter per gallon, with also a large 
amount of alkali during a part of the time. Four plants are in 
service on this road. One of these has been in operation for 
21 months, and the other three for eight months. They have a 
capacity of from 175,000 to 275,000 gallons per 24 hours—aver- 
aging 206,000 gallons. 

The cost of chemicals used for softening water is 2.1 cents 
per 1,000 gallons ofr the lowest, 3 cents per 1,000 gallons for the 
highest, with an average of 2.5 cents per 1,000 gallons. 

The benefits they have derived irom the use of softened water 
in their locomotive boilers have been removal of incrusting 
solids (part of which were also corrosive), large reductions in 


engine failures due to leaking boilers, and decreasing running’ 


repairs to boilers. 
LEHIGH VALLEY RAILROAD. 


The Lehigh Valley Railroad has four water softening plants. 
The oldest has been in operation for two years. The capacity 
of these plants are: lowest, 100,0co gallons per 24 hours; high- 
est, 300,000 gallons per 24 hours, averaging 225,000 gallons. 

Three of these plants have been in operation for only nine 
months, and figures showing the benefits due to the use of 
softened water in their boilers have not yet been ascertained. 

MISSOURI PACIFIC RAILWAY. 

The general character of the boiler water supply on the Mis- 
souri Pacific Railway is poor. They have at the present time 
three water softening plants in service. All have been in opera- 
tion for nine months. The capacity of each plant is 250,000 
gallons per 24 hours. 

The average cost of softening water on this road is 2.4 cents 
per 1,000 gallons, ranging from 1.2 cents per 1,000 gallons for 
the lowest, to 4.3 cents per 1,000 galons for the highest. 

The Missouri Pacific Railway reports that the number of en- 
gine failures due to water troubles has been greatly reduced 
by softening the water. The master mechanic states that a sav- 
ing of several hundred dollars per month has been effected 
through the use of softened water. 

NEW YORK ONTARIO & WESTERN RAILWAY. 

The New York Ontario & Western Railway has one water 
softening plant in operation. It was installed in 1901. The cost 
of softening water at this plant averages 2.5 cents per 1,000 
gallons, the capacity of which is 5.000 gallons per hour. 

They find that their engines are out of service less time on ac- 
count of boiler washings and flue repairs than they were before 
commencing to soften water; als» longer life of flues. 

NORFOLK & WESTERN RAILWAY. 

The general character of their boiler water supply varies. On 
about one-half of their line the water supply is fair. On about 
one-fourth it needs filtering to remove mud and suspended mat- 
ter. On about one-fourth the water contains much scale forming 
material. 

They have one water softening plant in service, which has 
been in operation one year. They also have five more plants 
in course of construction. The cost of treatment at their plant 
is 3 cents per 1,000 gallons. The capacity of their plant ranges 
from 100,000 to 250,000 gallons per 24 hours. 

They report that one plant that has been in operation for the 
past year has proved to be a great success. The water untreated 
contains 36 grains per gallon of incrusting solids. After treat- 
ment it contains only four grains. After 30 day's use of the 
treated water in a stationary boiler, no scale was deposited in it. 

PENNSYLVANIA LINES—SOUTHWEST SYSTEM. 

The general character of the boiler water supply of this rail- 
road varies, part of it being good and part very bad. There 
are four water softening plants in operation on this road, the 
oldest of which has been in service for 1% years. The cost for 
treatment varies from 2 cents to 3 cents per 1,000 gallons, with 
an average of 21% cents per 1,000 gallons. The capacity of the 
plants varies from 10,000 to 20,000 gallons per hour—averaging 
15,000 gallons per hour. 

As a result of the installation of these water softening plants 
they report that they now have no cracked firebox sheets; re- 
duced number of leaky flues; less boiler work; no trains given 
up on acount of leaky engines; less roundhouse labor; less 
fuel consumed, and engines are gotten ready more quickly for 
trains. 

PITTSBURG & LAKE ERIE RAILROAD. 

The general character of the boiler water supply on the Pitts- 
burg & Lake Erie Railroad is poor, the water containing carbo- 
nates and sulphates of lime, also sulphuric acid at times. 

They have ten water softening plants in operation, the oldest 
of which has been installed 2% years. The capacity of these 
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plants is from 15,000 to 60,000 gallons per hour, averaging 25,- 
000 gallons. 

The cost for softening is: lowest, .5 of a cent; highest, 2.5 
cents; average, I cent per 1,000 gallons. 

The benefits they have derived from the use of softened water 
are: increased life of fireboxes and tubes; absence of scale, col- 
lapsed tubes and corrosion; greater amount of service from lo- 
comotives, and great reduction in number of engine failures. 

RIO GRANDE & EAGLE PASS RAILWAY. 

The general character of the boiler water supply on this rail- 
road is poor. There are two water softening plants in operation, 
the oldest of which has been in service four years and seven 
months. 

The capacity of their plant is 1,000 gallons per hour. 

As a result of the use of softened water, they report a saving 
of 40 per cent in boiler repairs, 20 per cent in fuel and 50 per 
cent for labor and water used for washing out locomotives. 


RIO GRANDE WESTERN RAILROAD. 


This road has three water softening plants. The oldest has 
been in service five years. The cipacity of the lowest is 50,000 
gallons per 24 hours; highest, 120,000, and average 70,000 gal- 
lons per 24 hours. 

They report that the plants reduce the incrusting solids to 
three or four grains per gallon, eliminating the matter in sus- 
pension and improving the water treated. 


SOUTHERN PACIFIC—PACIFIC SYSTEM. 

The boiler water supply of the Southern Pacific (Pacific Sys- 
tem) includes both scale forming and corrosive waters. They 
have 16 water softening plants in operation, the oldest of which 
has been in operation for 61% years. The capacity of their plants 
varies from 12,500 to 175,000 gallons per 24 hours, with an aver- 
age of 51,000 gallons per 24 hours. They also have seven more 
plants in course of construction. 

The average cost for softening water on this road ts 4.2 cents 
per 1,000 gallons. This varies from 1.9 cents in the lowest to 
6.5 cents per 1,000 gallons in the highest. 

The beneficial results of the operation of their water softening 
plants is shown in an average decrease of scale forming mat- 
ter and prevention of corrosion due to action of unstable salts 
naturally contained in the waters before treatment. 

TEXAS & PACIFIC RAILWAY. 

The Texas & Pacific Railway report that they have all kinds of 
water on their line. They have one water softening plant that 
has been in service eight months. It has a capacity of 80,000 
gallons per 24 hours. The cost of softening water is 3 cents 
per 1,000 gallons. They report that this plant has been bene- 
ficial, but to what extent has not vet been determined. They 
also state that this water was so bad that it was necessary to 
replace the boiler used in the pumping plant every four months, 
but that the boiler used since plant was installed is still in use. 


UNION PACIFIC RAILROAD. 

The general character of the boiler water supply found along 
the lines of the Union Pacific Ra:lroad is poor, carrying a con- 
siderable amount of both the carbonates and sulphates of lime 
and magnesia, to which is attributable hard scale. 

They have 36 plants in operation, the oldest of which has been 
in operation for four years. The capacity of these plants varies 
from 8,000 to 20,000 gallons, averaging 11,600 gallons per hour. 

The cost of softening water on this road per 1,000 gallons 
varies from .8 of a cent at the lowest, to 3.9 cents at the highest, 
with an average cost of I.9 cents per I,000 gallons. 

The benefits derived from the use of softened water are a very 
marked decrease in boiler repairs and in fuel consumption, de- 
crease in number of boiler washings, and increase in mileage 
of locomotives owing to less frequent shoppings. 

WABASH RAILROAD. 

The Wabash railroad has one softening plant, with a capacity 
of 175,000 gallons per 24 hours. 

They report the cost of softening water to be 3.1 cents per 
1,000 gallons. 

G. M. Davidson, chemist and engineer of tests Chicago & 
Northwestern Railway, Chicago, chairman of committee. 

Mr. Anthony called attention in what way the committee can 
be of service for next year. The first of these is to determine 
the minimum amount of scaling matter which will justify the 
cost of treatment, the nature of the scale being taken into ac- 
count. It should be possible to say whether or not an amount 
of scaling matter consisting chiefly ef carbonates of lime or mag- 
nesia, and reaching 15 grains per gallon, would justify the cost 
of treatment under ordinary conditions of railroad practice 
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Second: The advantage of using barium hydrate in treatment 
of water containing soda salts along with sulphate of lime and 
magnesia. The practical objection at present is the cost of 


the reagents. It should be possible to figure out a maximum 


price, which the railroads could pay for barium hydrate. 
Track* 
The general requirements for a standard joint are submitted 
without change. We did not wish to be specific or undertake 


to indicate in what particulars the joint should be improved. 


We think we can all agree on the essential requirements, but 
differ widely on how best to obtain them. Some members of 
the committee believe that with the present pattern of rails a 
plain heavy angle bar of moderate length used as supported joint 
will give the best results. We believe that when the idea of 
anchoring the rail to prevent creeping is divorced from the 
splice, better results will be obtained. 

Two members of the track committee met with the tie com- 


mittee in joint session and discussed the subject of spacing and 
size of ties, as directed by the board. (For conclusions see tie 
committee report.) 

Three members of the track committee attended a meeting of 
the ballasting committee on October 31, and the result was an 
agreement on ballast cross sections that we believe will be very 
satisfactory. (See ballasting committee report.) 

At a joint meeting of the track and rail committees in Chi- 


cago on August 23, two members of the rail committee being 
present, it was decided that “while the A. S. C. E. section is in 
the main satisfactory. an improvement upon it might be made 


by increasing the proportion of metal in the base and reducing 
that in the head.” This conclusion was reached because of fre- 
quent breakages, starting in the base, and with the heavy sec- 
tions it was thought the quality of the metal in the head might 
be improved by slight reduction in depth of head. 

This committee believes that under certain conditions widen- 
ing the gauge on curves is a necessity, not only for safety, but 
tor economy, and we recomend the appointment ot a committee 
to confer with a committee of the American Railway Master 
Mechanics’ Association for joint report on necessity and amount 
to be widened for wheel bases varying by 1 foot, and curves 
varying by 1 degree, and the formula used determining same, 
to the end that uniformity of practice may be secured. 

It is becoming customary to flange all wheels, and the wheel 
bases are being lengthened. Not all roads are fortunate in hav- 
ing light curvature, consequently it frequently happens that with 
track spiked to standard gauge, the flanges impinge against the 
inner rail of curves. to the detriment of track and engine 
power. With a given wheel base and wheel gauge, one may 
readily figure what widening the crdinate requires, but it is not 
always known what variation in wheel gauge is allowed nor 
how much lateral play in the frame. If there is any uniformity 
followed by locomotive builders in these respects, it should be 
generally known; if there is none, 1t should be urged. 

In reference to the matter heretofore presented, this committee 
urges action on that portion not approved by the association, 
viz.: “Maintenance of gauge and inspection of track.” We beg 
leave to amend the latter by striking out the second paragraph, 
namely: “Trackwalker shall be sent over that portion of track 
not covered by sectionmen,” as being superfluous, being covered 
by preceding paragraph; also in third paragraph strike out 
“washouts” for same reason. In the fifth paragraph add “tele- 
graph line.” 

We would like to see a full discussion of standard drilling for 
rails, feeling that the matter has been passed hastily, more for 
want of time and opportunity to thoroughly consider it than from 
a feeling that it is not of sufficient importance. 

A highly esteemed ex-member of this committee has requested 
a reconsideration of the formula tor elevation of curves on the 
theory that the centrifugal force of train drawn by a locomo- 
tive is not analogous to that of a body moving freely in space. 
He suggests the method of using the middle ordinate of a chord, 
whose length equals the speed in feet per second of the fastest 
passenger train. This gives approximately 20 per cent less ele- 
vation than the formula recommended. The committee cannot 
agree with the gentleman, for the reason that with the exceed- 
ingly high speeds attained the tendency is toward too little ele- 
vation instead of too much. 

A letter from Mr. H. M. Sternbergh, vice-president and gen- 
eral manager of the American Iron & Steel Manufacturing Com- 
pany, Reading, Pa attention to the fact that with cold 
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rolled thread the diameter over the thread is a trifle more than 
11-16 inch larger than the body of the bolt; in other words, 
with bolts called 1 inch, the diameter over thread would be 
slightly more than 1 1-16 inches, and sugests that the punching 
of the round holes in angle bars be 3-32 inch larger than the 
diameter of bolt. The committee distinctly had that fact in 
mind and the recommendation was that diameter of round hole 
in splices be 1-16 inch larger than diameter of bolts over the 
thread, and we assume that this will be borne in mind when 
orders are placed. 
EASEMENT CURVES. 

The easement curve recommended is similar to all the transi- 
tion curves that have been suggested, which are essentially the 
Froude curve, or cubic parabola. It is reasonably simple to com- 
pute and lay out, and is entirely flexible, in that practically any 
reasonable length of spiral may be used to connect any tangent 
and curve, or any two adjacent branches of a compound curve. 

The spiral is introduced for the purpose of securing gradual 
change of direction in passing from tangent to curve, or vice 
versa, and more particularly to secure thereby a uniformly in- 
creasing superelevation of the outer rail, which shall be cor- 
rect at-all points. This result is desired for a twofold purpose: 

(1) To avoid shock to track and rolling stock. 

(2) The comfort of passengers. 

The condition of train movement assumed in determining the 
rate of transition and consequent length of spiral by no means 
constantly obtain; frequently the length of the spiral will be de- 
termined by the practicable track movement. 

So far as the comfort of the passenger is concerned, it is un- 
affected by reasonable changes in the rate of acquiring the eleva- 
tion of the outer rail, and it is considered that about one in 600 
will in general give a sufficiently easy transition; that is to say, 
the length of the spiral should be 600 times the elevation of the 
outer rail. But any other rate less than this may be assumed, and 
a rate three or more times as great may be used without serious 
discomfort of passenger or danger to track or rolling stock. 
When it is the practicable shifting of track or length of tangent 
that governs, the rate of transition will be determined accord- 
ingly. 

In Fig. 1, FSK is the spiral connecting the tangent FV with 
the simple curve KU of degree D. The radius of the spiral at 
F is infinite, the degree 0. The radius and degree of the spiral 
at K are those of the simple curve D. The change in degree 

D 
to K, the average degree is —and the 


being uniform from F 


2 
amount of central angle, , required by the spiral, is therefore 


— multiplied by the length FK in stations; or, if L be the length 





2 
LD 
in feet of the entire spiral, = In minutes =0.3LD. If 
200 
d be the degree at any distance 1 from F, and_ the central angle 
I 
required for the same length, then =—— x —. But since the 
1002 


I 
change in degree is uniform from F to K, d= D, and hence, 
1 


1D 





or, the central angle varies as the square 
200L 
of the length of the spiral. 

A theoretical discussion of the curve shows that the deflec- 
tion angle KFJ = always equals one-third the central angle of 
the spiral. Similarly, the deflection angle at K from the chord 
FK to the common tangent JK is two-thirds , and the values 
of the deflection angles for any length of spiral 1 are respectively 
one-third and two-thirds The error in the foregoing state- 
ment of the values of | may be as much as one-tenth of a min- 
ute when = 10°, four-tenths of a minute when 20°, a 
high limit, and one and four-tenths minutes when = 30°, prob- 
ably never reached. 

If the central curve UK be produced till it would end at A in 
a tangent parallel to FV, the offset ABO bisects the spiral 
and is itself bisected by the spiral, and for locating the curve by 
offsets it is practically true that the length KA = KS=FS=FB 
For a spiral 300 feet long conecting a tangent and a 10-degree 
curve the above is true within 34 of an inch. In the method of 
handling the curve by offsets hereinafter described, the assump- 
tion that it is exactly true will involve no irregularity in aline- 
ment, the most serious result being that the spiral will be about 
114 inches longer than computed. For a spiral 150 feet long 
connecting a tangent and a 10-degree curve, the error will be 


by substitution, = 
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about 1-10 inch. A table of corrections is given for use when 


4 


The relation between O and L is, O= 





necessary. : 
24R 

The theory of the curve shows that the offsets from the tan- 
gent to the spiral at distances 1 along the spiral are proportional 

7! 
to the cubes of those distances and are equal to ——. 
6RL 

The offsets between curve KA and spiral KS at various points 
along the spiral measured from K are the same as the offsets 
from the tangent FB to the spiral FS, measured at correspond- 
ing distances along the spiral FS from F. 

Since the central angle is proportional to the square of the 
length of the spiral considered, and since the deflection angle 
from tangent to spiral is always one-third of the central .angle, 
the tangent deflection angle varies also as the square of the 
length of the spiral. 

The foregoing are all the theoretical considerations necessary 
to the use of the spiral in connecting tangents and simple 
curves. The method of use is as follows: 

(A) New Location—(1) Selecting the spiral: In rough 
country the proper spiral will ordinarily be selected through 
the value of O, which is determined by fitting the main curve 
to the ground, the O’s at the two ends of the curve not being 
necessarily equal. When O has been determined within prac- 


If the topography is 





tical limits, L is found from O= 

> 
such that the position of the curve is not fixed, the spiral may 
be determined by the desirable rate of transition, and for this a 
length of 600 times the elevation of the outer rail is suggested. 
A lesser rate may be used for smail degree curves, and a higher 
rate will usually be required for a curve sharper than 10 de- 
grees. 

The theoretical length of spirais for 1-degree curve, various 
speeds and six rates of elevating are given in Table 1. For cen- 
tral curves of any other than 1 degree, multiply the tabular 
quantities by the degree. It will be found unnecessary to adopt 
the precise length thus found. The nearest round number of 
25's, 30's or other unit lengths may be assumed. Thus, for 50 
miles an hour, with a rate of one in 600, a 6-dezree curve re- 
quires by the table a spiral 514.8 feet long; 500 feet would prac- 
tically meet the requirement. 

By selecting one of the spirals given in Table 2 
putations may be saved. 

(2) Location of the Spiral—(a) By offsets: If one be the 
intersection angle of the tangents for the whole curve, the tan- 
gent distance VF for the spiral curve may be assumed to be VP 
(the tangent distance for an unspiraled curve of degree D). 
plus PB (O tan. % I), plus BF (% L). Run the tangent to B; 


some com- 
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offset O to A; run in the simple curve for the full central 
angle I; offset O to the following tangent, which may then be 
produced to the next curve. This will usually be all that is 
needed at the time of location, though if the ground is very ir- 
regular and the offset AB considerable, the 'evels may require 
the establishment of points on the spiral. At the time of staking 
out the work these points should be determined, as follows: 

Point S established midway between A and B. Quarter points 
of the spiral may be determined by offsetting from the middle 
of the tangent length FB and the curve length KA, distances 
equal to one-sixteenth of O. If other points, as station points, 
are wanted on spiral, the offsets from tangent to spiral or curve 
to spiral may be determined if it be remembered that BS is 
one-half O and that offsets are proportional to the cube of the 
distances from F or K, respectively. If one of the spirals of 
Table 2 is assumed, the offsets may be determined by multiply- 
ing the tubular quantities of that table by the degree of the cen- 
tral curve. 

(b) By deflection angles: To find the point of tangency 
subtract from the tangent distarree found under (a) a correction, 
c = L* = 1280R’, or found from Table 3. Select an aliquot part 
of the spiral length for a chord and deflect from the tangent at 
the point F, angles proportional to the squares of the distances 
measured along the curve, thus: If the chord selected is con- 
tained n times in the curve, the first deflection angle will be 

: 3 
See 
aX 
times the first, and so on, the final deflection angle to K being 
I 
— . Move the transit to K, 
a 


, the second will be four times the first, the third nine 


and from the chord KF deflect 


> 
an angle equal to — 
3 
in the simple curve for a central angle equal to I diminished by 
the central angles of the two spirals. From the tangent at the 
end of the simple curve deflect to the chord points on the spiral 
angles found by subtracting from the deflection angles for equal 
chord lengths of the simple curve the deflection angles already 
found for corresponding lengths of the spiral measured from F. 
If one of the spirals given in Table 4 be used, the deflection 
angles of that table will save some computation. The tabular 
value should be multiplied by the degree of the central curve.* 
If a particular station is to be located on the spiral, falling at 
some plus distance, the deflection to this station may be found 
if it is remembered that the deflection for the full curve is one- 
third the central angle. and that deflections are as the squares 
of the lengths. Since the central angle in minutes is three-tenths 
LD, the deflecting angle is 1-10 LD. 
Example: It is desired to locate a 4° 30’ curve with a spiral 


to the tangent at K, from which point run 
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TABLE 1. ; =2° — 9° 
Prom: Pable 2 =2°Xq4=0 YL = 200.00 
% Length of spirals connecting tangent and 1° curve for speeds from 700.47 
Rate of Elevat 20 to 90 miles per hour and 6 rates of elevating the outer rail —_ 1 call = - 
ing the outer Fora D° curve, multiply the tabular value by D. 372 + 64 — 700.47 = 365 + 63.53 Pos 
rail - - - ———— — 
20 | 23 | 30 | % 40 | 4 | 50; 55 | 60 | 70 { 80 | 90 2 + 00.00 
niacin ay Kah Wneraet Mae mr eeeen (eae Maren (area iene! Dice P 
1-100 23/36} 51] 7.0! 91] 11.6] 143) 17 3} 20.6 | 28.0 | 36.5 | 46.1 Offset point 367 + 63.53 
1-200 4.6) 7.2 10.2] 140) 182] 23.2) 286) 34.6) 41.2) 56.0) 73.0| 92.2 2-+ 00.00 
1-300 6.9} 10.8 | 15.3) 21.0) 27.3) 34.8] 42.9] 51.9) 61.5] 84.0} 109.5 | 138.3 , 
1-400 9.2) 144 20.4 | 28.0, 36.4) 46.4, 57.2) 69.2] 82.4] 112.0) 134.0) 184.4 
1-500 11.5 | 18.0 29.5) 35.0 45.5) 5K.O 71.5) 86.5) 103.0 | 140.0) 182.5 | 230.5 ™ 3 2 
1-600 13.8) 21.6 | 30.6! $2.0) 54.6) 69.6 85.8. 103.8 | 123.6 | 168.0 | 219.0 | 276.6 End of spiral 369 + 63.53 
Pe eae was eo task Sake jana! Real ot a 5 + 50.00 
End central curve 5+ 13. 
Elevation of outer rail in fee 82738 S =speed In miles per hour. i sa z - ved 
levatio oute et = —_—_ = 2 i 
: ae R R= Radius of curve. 
Yabular values = ex denominator of fraction expressing rate of elevating. ; 
Point of offset 377 + 13.53 
2 + 00.00 ‘ 





End of spiral 379 + 13.53 

Length of 4° 30’ curve for 42° 45’=9% stations. 

Length deducted for 2 spirals = 4 stations. 

Central 4° 30’ curve, 5% stations. 

At station 367 + 63.53 offset 5.234’ and run in 4° 30 curve 
for 42° 45’ setting sta. 369 + 63.53, 375 + 13.53, and the end of 
the curve sta. 377+ 13.53, at which offset 5.234’ and proceed 
with the tangent setting sta. 379-+13.53 for the end of the 
spiral. In running in the curve, stakes should be set on the por- 
tion to be spiraled as frequently as spiral points are wanted, 
in this example, say, each 50 feet, these stakes in addition to 


TABLE 3. 


Corrections to be subtracted from & and L for various spirals con- 


necting tangent and 1° curve to give the half and whole tangent distances 


of the spirals. For a D° curve multiply the tabular values by D 





Corrections for whole 
tangent distances 


Corrections for half 
tangent distances 











| 
| 


ed pone | ——- be regular station stakes. 

200 0.000140 0.006080 To locate points on the spiral, bisect the offset O for the mid- 
aa 0.000842 Me ort dle point, and at successive 50-foot points from the point of 
aso | 0.001020 | 0.099646 spiral and end of spiral, respectively, to the middle offset from 
10 0002168 0.069385 the tangent and curve point, respectively, the distance taken from 
5) | 0.002974 0.095179 Table 2: 


0.009 X 4% = 0.04 
0.073 X 414 = 0.33 
0.245 X 4% =1.102 
The full stations may be set over by eye or omitted alto- 
gether. For track centers they will be set over by offset, com- 
puted by remembering that the offset for the half spiral is one- 
half O, and that others are proportional to the cubes of the 
length, or they may again be omitted. 


LOCATION BY DEFLECTION 


L* 


Formula: - ! —_— 
40R? 


1280 R? 
[he P. I. is at station 372+ 64; intersection angle 42° 45’, and 
speed for which track is elevated is 50 miles per hour. Adopt- 
ing 1-600 as the rate for elevating. Table 1 gives for the length 
of the spiral L = 85.8 X 4% = 386.1 feet, adopt 400 feet. 


LOCATION BY OFFSET. ANGLES. 





























































































































Tangent surface for 4° 30° curve I= 42° 45 = 408.46 The same computation as before for point of spiral, except 
From Table 2 O for L=400= 1.163 X 4% = 5.234, O that the station of P. S. is greater hy the correction found from 
tan. 14 I =. 2o1 “Gaple 3: 
TABLE. 2: 
Values of O, A, and tangent offsets to various cbord points of spirals of Tengths shown in the left column, connect- 
r: O A ing tangent and 1° curve. Fora D° curve, multiply the tabular values by D. 
25 | 50 | 75-| 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 { 300 | 325 | 350 | 375 | 400 | 425 | 450 | 475 | 500 
peas: aA ° 
100 | 073} 0-30 | .005| .087| .123] .291 | 
150 | .164 0—45 .003 | .024] .082| .194] .37; 655 | 
200 | .291 1—00 002} .018| .061) .145| .284| .491| .781 | 1.164 | 
250 | .445 1—15 .002| .015| .049] .116] .227] .393] .624] .931 | 1.326] 1.820 H 
300 | .655 1—30 001} .012} .041| .097] .190] .327] .520] .776| 1.105] 1.517 | 2.016 | 2.620 
350 | .8yl 1—45 001} .010| .035] .083] .162] .280] .445] .665] .946] 1.298 | 1.788 | 2.243 | 2.852 | 3.562 
400 | 1.163 2—00 | .001| .009} .031) .073] .142] .245] .890] .582] .828 | 1.136} 1.512 | 1.963 | 2.496 | 3.117 | 3.834 | 4.653 
450 | 1.472 2-15 .001} .008| .027| .065] .126] .218] .346| .617] .736] 1.010 | 1.344 | 1.745 | 2.218 | 2.771 | 3.408 | 4.136 | 4.961 | 5.888 
500 | 1.818 2—30 | .001| .007| .025| .058| .114| .196] .312| .465} .662| .909 | 1.210 | 1.570 | 1.996 | 2.493 | 3.067 | 3.722 | 4.465 | 5.300 | 6.233 | 7.270 
2 2 
Formulas:— 0 = aa A = 0.8LD gives Ain minutes. ‘Tangent offset 1 feet from P.S. = — 
TABLE 4. 
| Deflection angles in minutes from point of spiral to various chord points on spirals of lengths shown in left column 
| connecting tangent and 1° curve. Fora D® curve, multiply the tabular values by D. 
L A Formula for deflection angle forlength]: d= aT : 
25 | 50 | 7 | 100 | 125 | 180 | 175 | 200 995 | 250 | 275 | 3 | 325 | 350 | 375 | 400 | 425 | 450 | 475 | 500 
| ee | ce | ee | ee —— ee —— i a | a | ee | er | eee 
eee ee ie | 
100 0—30 00.625 | 02.500 05 .625| 10.000) | | 
150 0—45 —|00.417/01.667/03.750 06.667! 10.418] 15.000 | | 
200 | 00.313)01 .250/02.813 05 .000\07 813 11 .250/15.350 20.000 | 
250 1-15 |00.250/01 000/02. 250/04 .000/06 250/09 .000} 12.250) 16.000}20 250) 25.000 1 
300 1—30 {00 . 208/00 833/01 . 875/03 . 333/06 . 209/07 .500] 10.210) 13.333) 16.875) 20.833) 25.209 50.000) 
350 1—45 (00.179)00.714 01.607 02. 57 | 04.464 06 .428]08 .750| 11.428) 14.463) 17.868/21 .606 %.712/30. 178 35 .000 
400 2—00 00. 156/00 .625)01 . 406 02.500/03 '906|05 .625]07 656] 10.000] 12.658) 15.625] 18.908]22.500! 26 . 407/30 .62h) 35 . 158/40.000 
450 2-15 |00.139)00.558 01..250'02 222/03 .472/05.000]06 .805 08 .888] 11.250/13.890) 16 .803]20.000/23. 170) 27 . 220/31 .250 35.555/40. 135/45 .000 45.125150.000 
500 2—30 04). 125/00 .500|01 . 125|02..000}03. 125]04 .500}06.. 125/08 .000 10.125] 12.500}15.125]18.000) 21 . 125} 24.500/28. 125 32.000/36. 125]40.500)#°- oP 
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0.001523 X 4.5°= 0.03 


bringing the point of spiral at station 365 + 63.56 
length of spiral 4 + 00.00 
: : 369 + 63.56 
End of spiral = 369 + 63.56 
Central curve 5 + 50.00 
Beginning of 2d spiral 
375 + 13.56 
4+ 00.00 


379 + 13.56 
End of spiral 
Deflection computed from 
Table 4 for 50-foot points 
are with the stations cor- 
responding. 

Angle. Sta. 

0.625’ X 44%4 =0° 03’ 366+ 13.56 

25 *4%4=—0° 11’ 366+ 63.56 

5.625 X 44% =0° 25’ 367+ 13.56 
10.000’ X 44% = 0° 45’ 367 + 63.56 
15.625 X 44% = 1° 10° 368+ 13.56 
22.5 X44=1° 4’ 368+ 63.56 
30.625’ X 4%4 = 2° 18 369+ 13.56 
40.0 X 4% =3° 00 369 + 63.56 

At sta. 369 + 63.56, with back sight on P. S., turn 6° 00’ to the 
tangent and run in the simple curve to sta. 375 + 13.56, where 
set the transit, and from the tangent deflect angles to 50-foot 
point on the spiral found by subtracting the angles already 
found from the deflection for the corresponding distance on the 
simple curve; the final deflection should be 6° 00’ to the P. T. 
At the P. T. deflect from the long chord of the spiral 3° 00’ to 
the tangent. If it is necesary to set one one of the chord points 
of ‘the spiral, find the degree d of the spiral at that point, know- 
ing its degree is proportional to the length and from the tangent 
to the spiral at the point occupied, deflect angles to point on the 
spiral toward the central curve found by adding to the deflection 
angles for corresponding distance of the simple curve d the tan- 
gent deflection angles found for corresponding chord lengths 
from the P. S. and taoward the point of spiral found by subtract- 
ing instead of adding these same angles. 

(B) The adjustment of existing track: The spiral may in 
general be selected to fit the required rate of elevating, from which 
the offset O may be determined. The simple curve should then 
be shifted and run in with a slightly less radius to secure the 
offset O with the least shifting of track. Referring to Fig. 2, 
if the middle point of the curve is retained, the radius to be used 
is found as follows: 


©oo0o009890 ¢ 


E’/=E—O sec. % I 
E’ 

ex. sec. 41 

on ee 

E of 1° curve 


n= 
or D’/= 


The point of tangency is moved toward the vertex, a distance. 
AA’= (R—R’—O) tan. % I 
= T—(R’+0O) tan. YI 
The greatest movement of track is now somewhat less than 
14 O at the new tangent point. Practically it is 


; ssfAA\2 
% o—74( =) D 


The spiral may be run in by deflection angles or offsets from 
tangent and new curve. 

To connect the two branches of a compound curbe: Consider 
the difference of the two degrees as the degree of curve in the 
formula for length and offset O already derived for a spiral be- 
tween a tangent and a curve; provide the necessary offset O 
between the two branches at the point of common tangency and 
locate the spiral by offsets precisely as in locating a spiral from 
a tangent to a simple curve; the spiral will lie inside the arc of 


greater radius and outside the arc of smaller radius. 
If it is desired to locate by deflection angles those 
angles, measured at the points of spiral from various 


chord points on the simple curves are the deflection angles that 
would be used for the same length of spiral laid out from a 
tangent. The total central angle consumed will be the average 
degree times the length in stations. 
MAINTENANCE OF GAUGE. 

(a) Proper Method of Spiking— 

(1) The gauge (tool) used shall be 
recommended. 

(2) When track is intended to be spiked to standard gauge 


the standard gauge 
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the rail shall be held against the gauge with a bar while the 
spike is being driven. 

(3) Within proper limits a slight variation of the gauge from 
standard is not seriously objectionable, provided the variation is 
uniform and constant over long distances. Under ordinary con- 
ditions it is not necessary to regauge such track when the in- 
crease in gauge has not amounted to more than 3% of an inch. 

(4) All spikes shall be started vertically and square, and so 
driven that face of spike shall come in contact with base of rail; 
pe spike should never have to be straightened while being 
driven. 

(5) Outside spikes of both rails shall be on the same side of 
the tie, and the inside spikes on the opposite side of the tie. 
The inside and outside spikes shall be separated as far apart as 
the face and character of the tie will permit. The ordinary prac- 
tice shall be to drive the spike 214 inches from the outer edge 
of the tie. All old spike holes must be plugged. 

INSPECTION OF TRACK. 


(1) Except in case of roads of very light traffic, all main 
track shall be inspected each day by section gang or trackwalker. 

(2) Trackwalker or patrol shall be sent out in case of storm, 
etc., and during the period when slides or falling stone, etc., 
are to be expected. 

(3) The trackwalker shall be provided with spike maul, 
spikes and proper signals. 

(4) His duties shall be to carefully inspect the track, road- 
way, fences, gates, bridges, culverts and telegraph line, and in 
general guard against all damage or danger to any railroad prop- 
erty. 

(5) In case of trouble he will place torpedoes and other 
danger signals a sufficient distance to protect trains, and will 
notify proper officers from the nearest possible point. 

(6) Supervisor or roadmaster shall be required to go over 
the whole of their district on foot or on hand car at least once 
every month, making close inspection of all details. 

CONCLUSIONS. 

Your committee recommends the adoption of the following 
conclusions : 

(1) That a standard rail joint must fulfill the following gen- 
eral requirements: 

(a) It must connect the rails 
girder. 

(b) It must be strong enough to resist deformation or taking 
permanent set. 

(c) It must prevent deflection or vertical movement of the 
ends of the rails and permit movement lengthwise for expansion. 

(d) It should be as simple and of as few parts as possible to 
be effective. 

(e) Finally, its cost must not be prohibitive. 

(2) That a committee be appointed to confer with a com- 
mittee of the American Railway Master Mechanics’ Association 
for a joint report on the necessity of widening the gauge on 
curves, and the amount to be widened for wheel bases varying 
by 1 foot, and for curves varying by 1 degree, with the formula 
used in determining the same, to the end that uniformity of 
practice may be secured. : 

(3) That the recommendations under Maintenance of Gauge 
and Inspection of Track be approved. . 

(4) That the Easement Curve formula submitted be approved 
as being good practice. ; : 

Garrett Davis, district engineer Chicago Rock Island & Pacific 
Ry., Cedar Rapids, Ia., chairman of committee. 

Mr. Wendt made a motion that the board of directors should 
appoint a sub-committee in accordance with conclusion No. 2, 
which shall preferably consist of members of the track com- 
mittee, but if in their opinion a portion of the membership should 
be taken outside of the track committee that these additional 
members should be considered a portion of the regular track 
committee. This was amended by Mr. Ewing to the effect that 
this committee include in their report the matter of all kinds 
of drivers, as to their action on track. and as to the necessity 
for motive power proper at this time spacing the middle drivers 
farther apart than the two end drivers. This motion and amend- 
ment were carried. 

Mr. Baldwin objected to article No. 3 in that it would tend to 
minimize the importance of accurate gauging. He asked to have 
the article revised to read “Under ordinary conditions it is not 
necessary to regauge if the increase in gauge has not amounted 
to more than 34 of an inch, provided such move is uniform.” 


This was adopted. 


into a uniform continuous 














Wooden Bridges and Trestles* 


Under the nstruction of the Board of Direction, transmitted 
by the secretary by letter dated May 19, 1905, your committee 
respectfully submits the following report: 

(1) Compiled definitions adopted by the association, March, 
1905. 

(2) Revised specifications for bridge and trestle timber and 
piles. : 

(3) Specifications for workmanship for trestles to be built by 
contract. 

(4) Specifications for metallic details used in wooden bridges 
and trestles. 

(5) Recommended safe unit working stresses for trestle tim- 
ber. 

In the appendix are recorded the following: 

Table of safe unit working stresses for timbers, recommended 
by the Association of Railway Superintendents of Bridges and 
Buildings. 

Table of safe unit working stresses for timber trestles and 
bridges by A. L. Johnson, published by United States Division of 
Forestry. 

Safe unit working stresses for timber railroad bridges, used by 
the Baltimore & Ohio Railroad. 

Abstracts from bulletins issued by the United States Bureau 
of Forestry, showing tests on several kinds of timber made by 
that department. 

Typical plants of ballasted deck trestles in use on the Atchison 
Topeka & Santa Fe Railway, the Oregon Short Line Railroad 
and the Louisville & Nashville Railroad. 

CONCLUSIONS. 

Your committee makes the following recommendations : 

(1) The adoption of the revised specifications for bridge and 
trestle timber. 

(2) The adoption of the specifications for workmanship for 
trestles to be built by contract. 

(3) The adoption of specifications for metallic details used in 
wooden bridges and trestles. 

(4) The adoption of the allowable safe unit working stresses. 

The various tables of safe unit stresses and tests of timber 
shown in the appendix are for information and guidance in 
designing wooden structures; also to show that, while consider- 
able progress has been made by the United States Bureau of 
Forestry in making tests of timbers and much valuable informa- 
tion has been obtained on the subject. it will require considerably 
more work, investigating and testing the: various kinds of timber 
used in structures, to enable the committee to recommend a list 
of unit stresses for a greater number of kinds of timber used in 
railroad structures than those submitted for adoption in this 
report. 

F. E. Schall, bridge engineer, Lehigh Valley Railroad, South 
Bethlehem, Pa., chairman of committee. 
SPECIFICATIONS FOR BRIDGE AND TRESTLE 

BER AND PILING. 
BRIDGE AND TRESTLE TIMBER. 

General Requirements.—All timber shall be cut from sound live 
trees of slow growth, firm grain, sawed to full size, rectangular 
in section and out of wind; it shall be free from wind shakes, 
unsound knots or sound knots over 2 inches in diameter, knots 
in groups, pitch seams, decay or defects that will impair its 
strength or durability. 

Guard Rail (Long Leaf Yellow Pine).—One face shall show 
all heart; the other face and both sides shall show not less than 
75 per cent heart, measured across the sides anywhere on the 
piece. 

Guard Rail (Douglas Fir).—One face shall show all heart; 
the other face and both sides shall show not less than 75 per 
cent heart, measured across the surface anywhere on the piece. 
It shall not show less than an average of 12 rings to the inch. 

Bridge ties (Long Leaf Yellow Pine, White, Post and Burr 
Oak).—Shall show not less than 75 per cent heart on each of the 
four sides, measured across the side anywhere in the length of 
the piece. 

3ridge Ties (Douglas Fir).—Shall show not less than 85 per 
cent heart at any point in the length of the tie; it shall show 
not less than an average of 12 rings to the inch. 

Stringers (Long Leaf Yellow Pine).—Shall show not less than 
&5 per cent heart on each of the four sides, measured across 
the side anywhere in the length of the piece. 


TIM- 


*Abstract of report presented at the annual meeting of the 
American Railway Engineering and Maintenance of Way Asso- 
ication, Chicago, March 20, 21 and 22, 1906. 
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sound sapwood will be permitted on two corners of the stringer ; 
it shall show not less than an average of 12 rings to the inch. 
Sound knots less than 2 inches in diameter will be permitted 
if not less than four inches from the edge of the piece. 

Caps and Sills (Long Leaf Yellow Pine, White, Post and Burr 
Oak).—The opposite or bearing faces shall show not less than 
85 per cent heart, and the other two sides shall show not less 
than 75 per cent heart, measured across the face anywhere in the 
length of the piece. 

Caps and Sills (Douglas Fir).—Shall show not less than 75 
per cent heart on each face, measured across the face any- 
where in the length of the piece; sound sapwood will be per- 
mitted, not exceeding two inches in width at any corner. Knots 
must be sound and not over 3 inches in diameter, measured on 
the surface of the timber, and must not be in groups. It shall 
show not less than an average of 12 rings to the inch. 

Posts (Long Leaf Yellow Pine, White, Post and Burr Oak).— 
Shall show not less than 66 per cent heart, measured across the 
face anywhere in the length of the piece. No knots will be 
permitted in the corners of the post. One inch wane will be 
allowed on two corners half the length of the piece. 

Posts (Douglas Fir).—Shall show not less than 66 per cent 
heart, measured across the face anywhere in the length of the 
piece. No knots will be permitted in the corners of the post; 
it shall show not less than an average of 12 rings to the inch. 
One inch wane will be allowed on two corners half the length 
of the piece. 

Longitudinal Struts or Girts (Long Leaf Yellow Pine).— 
Shall show one side all heart; the other three sides shall show 
not less than 85 per cent heart, measured across the face any- 
where in the length of the piece. 

Longitudinal Struts or Girts (Douglas Fir).—Shall show one 
side all heart; the other three sides shall show not less than 
85 per cent heart, measured across the face anywhere on the 
piece; it shall show not less than an average of 12 rings per 
inch. 

Longitudinal X-Braces, Sash Braces and Sway Braces (Long 
Leaf Yellow Pine, Douglas Fir, White, Burr and Post Oak).— 
Shall show not less than 66 per cent heart anywhere in the 
length of the piece; no restrictions as to sap on edges. 

PILING. 

General Requirements.—All piling shall be cut from sound live 
trees of slow growth, firm grain, free from wind shakes, decay, 
large, unsound knots, or other defects that will impair their 
strength and durability. They shall be butt cuts, above the 
ground swell, and be uniformly tapering from the butt to the 
tip. They shall be so straight that a line stretched from the 
center of the pile at the butt to the center of the pile at the tip 
will not leave the center of the nile at any point more than 2 
inches for piles 20 feet, 4 inches for piles 30 feet, 6 inches for 
piles 40 feet, and 8 inches for piles 50 fe feet in length. No short 
bends will be allowed. 

All knots shall be trimmed close to the body of the pile, and 
the bark peeled. 

White, Post or Burr Oak.—Round piles shall not be less than 
12 inches diameter, 6 inches from the butt, and not less than Io 
inches diameter at the tip for piles under 30 feet long, not less 
than 9 inches diameter for piles 30 to 39 feet long, and not less 
than 8 inches diameter for piles over 40 feet long. They shall 
show not less than 75 per cent heart. 

Square piles shall be of timber squared throughout their 
entire length, smoothly hewed; they shall not be less than 14 
inches nor more than 16 inches square at the butt and not less 
than 10 inches square at the tip for piles 30 feet long and under, 
g inches square for piles 30 to 39 feet long and not less than 
8 inches square for piles 40 feet long and over.. They shall not 
show less than 75 per cent heart. 

Norway Pine and Tamarack.—Piles shall not be than 
14 inches nor more than 18 inches in diameter at the butt, and 
not less than 10 inches at the tip for piles under 36 feet long 
and not less than 9 inches diameter for piles over 36 feet long. 

Southern Long Leaf Yellow Pine.—Round piles shall not be 
less than 14 inches, nor more than 16 inches in diameter at the 
butt, and not less than 10 inches at the tip. They shall show 
not less than 80 per cent heart on the ends. 

Square piles shall not be less than 12 inches nor over 14 
inches square at the butt, and not less than 8 inches square at 
the tip. Piles shall be hewed square, except that one inch wane 
will be allowed on two corners for half the length of pile. 
They shall show not less than 75 per cent heart on any side for 
full length of pile. 

White Cedar.—Piles shall not be less than 14 inches in diame- 
ter at the butt and not less than 9 inches diameter at the tip 
when under 30 feet in length and not less than 8 inches diameter 
at the tip when over 30 feet in length. Unsound butts will be 


less 
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accepted if the defect is not more than 4 inches in diameter. 
There must be 5 inches of sound close grained wood all around 
the defect. 

Red Cedar.—Piles shall not be less than 12 inches in diameter 
at the butt, and not less than 9 inches diameter at the tip when 
under 30 feet in length, and not less than 8 inches diameter 
at the tip when over 30 feet in length. Unsound butts will 
be accepted if the defect is not more than 3 inches in diameter. 
There must be 5 inches of sound close grained wood all around 
the defect. 

Douglas Fir—Piles shall be of either red or yellow Oregon fir. 
They shall not be less than 14 inches nor more than 18 inches 
in diameter at the butt, and not less than 16 inches diameter 


at the tip. Piles over 40 feet in length shall not be less than 16 . 


inches nor more than 22 inches diameter at the butt, and not less 
than 8 inches diameter at the tip; they shall show not less than 
75 per cent heart at the tip. 

Cypress.—Piles shall be red or swamp cypress. They shall 
be squared throughout their entire length, smoothly hewed. 
They shall not be less than 14 inches nor more than 16 inches 
square at the butt, and not less than ro inches square at the 
tip for piles under 30 feet long, not less than 9 inches square 
for piles 40 feet long, and not less than 8 inches square 
for piles 50 feet long. Piles shall show all heart. 

Foundation Piling—Piles for foundations that will always 
be completely submerged and piles for cofferdams, false work 
and sundry temporary work may be of red oak, hickory, elm, 
gum or any sound timber that will stand driving, and need not 
be peeled. Foundation piles shall not be less than 12 inches nor 
more than 16 inches diameter at the butt, and not less than 9 
inches at the tip. 

RECOMMENDED SPECIFICATIONS FOR WORKMAN- 
SHIP FOR PILES AND TIMBER TRESTLES TO 
BE BUILT UNDER CONTRACT. 

SITE. 

The trestle to be built under these specifications is located 
on the line of Railroad, at. oc. County of 

pines ALON OR: «cuca 
GENERAL DESCRIPTION. 

The work to be done under’ these specifications covers the 
driving, framing and erection of a ........ track wooden trestle 
about ........ feet long and an average of ........ feet high. 

The contractor is to furnish all the necessary labor, tools, 
machinery, supplies, temporary staging and outfit to build the 
trestle completely ready for the rails of track in a workmanlike 
manner, in strict accordance with the plans and the true intent 
of these specifications to the satisfaction and acceptance of the 
engineer of the railroad company. 

GENERAL CAUSES. 

The workmanship to be of the best quality in the several 
lines of work; all details, fastenings and connections to be of 
the best method in general use on first class work. 

Holes must be gored for all spikes and drift bolts for at 
least two-thirds the length of the spike or drift bolt to be used; 
the auger.to be the same diameter as the thickness of the spike. 

All timber must be cut at the ends with a saw and not with 
an axe. 

On the completion of the work. all refuse material and rub- 
bish that may have accumulated on top or under and near the 
trestle, by reason of its construction, shall be removed by the 
contractor. 

The engineer or his authorized agents shall have full power 
to cause any inferior work to be condemned and taken down or 
altered at the expense of the contractor. Any material destroyed 
by the contractor on account of inferior workmanship or care- 
lessness of his men to be replaced by the contractor at his ex- 
pense. 

Figures shown on the plans are to govern in reference to 
scale measurements; if any discrepancies should arise or irregu- 
larities be discovered in the plans, the contractor shall call on 
the engineer for instructions. These specifications and the plans 
are intended to co-operate, and, should any question arise as 
to the proper interpretation of the plans of these specifications. 
it shall be referred to the engineer for a ruling. 

The contractor shall, when required by the engineer, furnish 
a satisfactory watchman to guard the work. 


DETAIL SPECIFICATIONS. 


All piles shall be carefully selected to suit the place and 
ground where they are to be driven. When required by the 
engineer, pile butts shall be provided with iron or steel rings, 
and the tips with suitable iron or steel shoes; such rings and 
shoes will be furnished by the railroad company. All piles to be 
driven to a firm bearing, satisfactory to the engineer, or until 
five blows of a hammer weighing 3,000 pounds, falling 15 feet 
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(or a hammer and fall producing the same mechanical effect), 
are required to drive the pile %4 inch per blow, except in soft 
bottom, when special instructions will be given. 

Batter piles shall be driven to the inclination shown by the 
plans and shall require but slight bending before framing. 

The butts of the piles in a bent to be sawed off to one plane 
and to be trimmed so as not to leave any horizontal projection 
outside of the cap. 

Piles to be slightly flattened at intersection of braces, to give 
them a fair bearing. 

Piles injured in driving, or driven out of place, shall either 
be pulled or cut off and replaced by new piles. 

Caps shall be sized over the piles or posts to a uniform 
thickness and even bearing on piles or posts: They shall be 
drift bolted to piles or posts. 

The side with most sap shall be placed downward. 

Posts shall be sawed to proper length for their position 
(vertical or batter) to an even bearing on cap and sill. They 
shall be drift bolted to cap and doweled or toenailed to sill. 

Sills shall be sized at the bearing of posts to one plane. 
They shall be doweled to posts and drift bolted to subsills. 

All sway bracing shall be properly framed and _ securely 
bolted to piles or posts when necessary for pile bents; filling 
pieces shall be used between the braces and the piles on account 
- the variation in size of piles, to obtain a bearing against all 
piles. 

Longitudinal struts and X-braces shall be properly framed and 
securely bolted to piles or posts. 

Girts shall be properly framed and drift bolted to caps, 
subsills, posts or piles, as the plans may require. 

Stringers shall be sized to a uniform height. They shall be 
laid with alternating joints, provided with packing spools or 
separators, and the several lines under each rail bolted together. 
All continuous stringers over cap shall be drift bolted to cap. 

The edges with most sap shall be placed downward. 

Jack stringers, when used, shall be neatly framed on caps 
and drift bolted to cap. 

Ties shall be notched over the stringers to a close fit, firm 
bearing, and uniform top surface. They shall be spaced regu- 
larly, cut to even length and aline as called for on the plans. 

Every sixth tie shall be spiked at each end to outside 
stringers, the spikes to be in the same tie in which the guard 
rail bolts occur. When ties are placed to uniform thickness, 
the rough side shall be placed upward. 

Guard rails shall be neatly notched over every tie, spliced at 
joints by half and half splice over 2 tie. 

They shall be bolted to every third tie, the bolt to be placed 
in the same tie for each guard rail. The splices of guard rail 
shall be bolted to the tie underlying the splice. 

The work to be completed in all its parts on or before the 
a taeerraele A: Di, 10... 

Payments will be made under the usual regulations of the 
railroad company. 


SPECIFICATIONS FOR METALLIC DETAILS USED IN 
WOODEN BRIDGES AND TRESTLES. 
GENERAL REQUIREMENTS. 


Wrought iron shall be tough, fibrous and uniform in character. 
It shall be thoroughly welded in rolling and free from surface 
defects. When tested in specimens or in full sized pieces, it 
shall show an ultimate strength of at least 50,000 pounds per 
square inch, an elongation of 18 per cent in 8 inches with 
fracture wholly fibrous. Specimens shall bend cold, with the 
fiber, through 135 degrees, without sign of fracture, around a 
pin the diameter of which is not over twice the thickness of 
the piece tested. When nicked and bent, the fracture shall show 
at least 90 per cent fibrous. 

Steel shall be made by the open hearth process. It shall 
contain not over 0.04 per cent phosphorus and not over 0.04 
per cent sulphur, when tested in specimens or full sized pieces. 
It shall have a desired ultimate strength of 50,000 pounds per 
square inch; tensile tests of steel showing an ultimate strength 
within 5,000 pounds per square inch of that desired will be 
considered satisfactory except that if the ultimate strength 
varies more than. 4,000 pounds from that desired, a retest shall 
be made on the same, which, to be acceptable, shall be within 
5,000 pounds of the desired ultimate; it shall have an elongation 

1,500,000 
of in 8 inches; 
ult tens. strength 
fracture 180 degrees flat. 
be silky. 

Cast iron shall be made of tough gray iron, with sulphur 
not over 0.10 per cent. If tested on the “Arbitration Bar” of 
the American Society for Testing Materials, which is a round 
bar 11% inches in diameter and 15 inches in length, the transverse 


it shall bend cold without 





The fracture of tensile strength shall 
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test shall be made on a supported length of 12 inches with load 
at the middle. The minimum breaking load so applied shall be 
2,900 pounds with a deflection of at least 1-10 inch before rup- 
ture. 

DETAILED SPECIFICATIONS. 

Bolts shall be of wrought iron or steel, made with square 
heads, standard size, the length of thread to be 214 times the 
diameter of the bolt. The nuts shall be made square, standard 
size, with thread fitting closely the thread of bolt. All threads 
shall be cut according to United States standards. 

Drift bolts shall be made of wrought iron or steel, with or 
without square head, pointed or without point, as may be called 
for on the plans. 

Spikes shall be of wrought iron or steel, square or round, 
as called for on the plans; steel wire spikes, when used for 
spiking planking, shall not be used in lengths more than 6 
inches; if greater lengths are required, wrought or steel spikes 
shall be used. 

Packing spools or separators shall be of cast iron, made to size 
and shape called for on plans; the diameter of hole shall be % 
inch larger than diameter of packing bolts. 

Cast washers shall be of cast iron. The diameter shall be not 
less than 3% times the diameter of bolt for which it is used, 
and not less than 5¢ inch thick; the diameter of hole shall be % 
inch larger than the diameter of the bolt. 

Wrought washers shall be of wrought iron or steel; the 
diameter shall not be less than 3% times the diameter of bolt 
for which it is used, and not less than %4 inch thick. The hole 
shall be 1% inch larger than the diameter of the bolt. 

Special castings shall be of cast iron, made true to pattern, 
without wind, free from flaws and excessive shrinkage; size 
and shape to be as called for by the plans. 

SAFE UNIT STRESSES. 

The following allowable unit stresses are recommended, their 
values being chosen so as to include the allowance for impact: 

Stringers—lFor long leaf yellow pine and Pacific coast 
red fir: 1,200 pounds per square inch on the extreme fibers in 
bending, and 120 pounds per square inch for shear parallel to 
the fibers. 

Caps and Sills—For long leaf yellow pine and Pacific coast 
red fir: 300 pounds per square inch for bearing on the side of 
the fibers. 

For white, post and burr oak: 500 pounds per square inch. 

Posts and Piles—For long leaf yellow pine and Pacific coast 

I 

1,200 — 18— pounds per square inch for the average 
d 

compression on the cross section, in which “T’ 


red fir: 


* is the length 


and “d” the least diameter of the column, both expressed in 
inches. 
I 
For white, post and burr oak: 1,000—15—pounds per 
d 
square inch. 
I 


For Norway pine, cypress and cedar: 800—12— pounds per 
square inch. 

Prof. Jacoby presented the report of the committee. 
that is was suggested that wherever the word “ring” is employed 
the word “annual” be inserted, and the committee is willing to 
make the change. Under the heading of “Douglas Fir’ the 
clause “sound sapwood will be permitted on two corners of the 
stringer,” may be stricken out. Under long leaf yellow pine, 
Douglas fir etc, where it says ‘shall show not less than 60 per- 
cent heart” they added the words after ‘heart” preceeding the 
word “anywhere” the words “on each of the four sides.” Under 
Douglas Fir for piling the word “Oregon’ should be changed 
to “Douglas.” The committee also accepted the following gen- 
eral clause, “All timber shall be cut from sound trees, grain to 
show a large proportion of hard summer wood.” 

Mr. C. H. Cartlidge called attention to the clause “Ties shall 
be notched over the stringers to a close fit.” He said that it 
was not their practice and in order that roads not desiring to 
notch the ties would not have to do so he offered the following 
amendment which was accepted. It read, “Sized to a uniform 
or any words meaning the same thing. 


He said 


scale” 


Mr. Huntet MacDonald called attention to the specification 
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which calls more for design than workmanship. He therefore 
asked to have it referred back to the committee for consideration 
with regard to workmanship only, which was done. 

Mr. Loweth called attention to the paragraph referring to cast 
washers, saying that the thickness should be % inch. He con- 
tended that it ought to be the same thickness as the diameter 
of the bolt. The committee accepted the suggestion. 





Plans have been prepared by engineers of the Southern Pacific 
company for a tunnel six miles long through the Sierra Nevada 
mountains. The tunnel will cut down the present mountain 
climb by fully 2,000 feet and will eliminate many curves. The 
estimated cost is $10,000,000. It is expected work on the tunnel 
will begin in the near future. 





Personals 

Mr. W. F. Tye has resigned as chief engineer of the Canadian 
Pacific. 

Mr. C. W. Moorman has been appointed roadmaster of the 
Louisville & Atlantic at Versailles, Ky. 

Mr. W. A. Morey has resigned as engineer of bridges and 
buildings of the Denver & Rio Grande. 

Mr. W. G. Arn has resigned as roadmaster of the Louisville 
& Nashville at Middlesborough, Ky. 

Mr. John Yohe has been appointed superintendent of construc- 
tion of the Wabash, with headquarters at Pittsburg, Pa. 

Mr. W. E. Dauchy has resigned as division engineer of the 
Isthmian Canal at Culebra. 

Mr. F. C. Shipman has ben appointed supervisor of the Penn- 
sylvania at South Oil City, Pa., in place of Mr. J. G. Ehrenfeld, 
resigned. 

Mr. W. O. Dyer has been appointed resident engineer of the 
Southern at Knoxville, Tenn., succeeding Mr. W. B. Crenshaw, 
transferred. 

Mr. Carl Scholz has been appointed mining engineer of the 
Chicago & Eastern Illinois, with office in the Old Colony build- 
ing, Chicago; effective on March 1. 

Mr. E. D. Cruise has been appointed engineer in charge of 
surveys of the Southern Pacific extension from Guaymas to 
Guadalajara, Mex., with office in the latter city. 

M. C. C. Sroufe has been appointed superintendent of con- 
struction of the Arizona & Colorado, with headquarters at Gal- 
lup, N. M. 

Mr. John M. Walker, who recently resigned as chief engineer 
of the Pennsylvania & Mahoning Valley, has ben appointed chief 
engineer of the Lima & Toledo Traction Company. 

Mr. J. K. Geddes, general manager of the Ohio River & 
Western, has been appointed chief engineer in charge of con- 
struction, with headquarters at Woodsfield, O. 

Mr. Edward J. Beard has resigned as principal assistant engin- 
eer of the Chicago Rock Island & Pacific to accept a position 
with J. G. White & Co., of New York, in charge of railway con- 
struction in the Philippine Islands. 

Mr. A. A. Bond has been appointed engineer of maintenance 
of way of the Cairo division of the Cleveland Cincinnati Chicago 
& St. Louis at Mount Carmel, II!.. to succeed Mr. R. H. Moore, 
resigned. 

Mr. H. W. Oliver has been appointed assistant engineer of the 
Louisville & Nashville at Knoxville. Tenn., in place of Mr. P. 
W. Turner, who has been transferred to Birmingham, Ala., in a 
similar capacity. 

Mr. Edward Gray has been appointed engineer of maintenance 
of way of the Saint Louis-Louisville Lines of the Southern, with 
office at Saint Louis, Mo., vice Mr. C. C. Coffee, promoted; 
effective on March 1. 

Mr. W. H. Tarrant, heretofore chief engineer of the Edwards- 
ville division of the Illinois Traction System, has been trans- 
ferred to Champaign, IIl., in charge of construction of the line 
from that city to Decatur, III. 

Mr. Charles A. Budd, of the bridge and building department 
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of the Chicago Milwaukee & St. Paul at Chicago, has been ap- 
pointed bridge engineer of the Pacific Coast extension of that 
road, with office at Seattle, Wash. 

Mr. C. Qualls, heretofore roadmaster of the Missouri Pacific 
at Nevada, Mo., has been appointed road master of the Fort 
Worth division of the Missouri Kansas & Texas at Denison, 
Tex., vice Mr. A. C. Hinckley, transferred. 

Mr. C. H. Morrison will reassume the duties of signal engi- 
neer of the Erie in addition to his present duties as secretary of 
the Electric Traction Commission Mr. W. H. Willis, acting 
signal engineer, is assigned to other duties. 

Mr. A. S. Bland has been appointed assistant engineer of 
maintenance of way of the Pennsylvania Lines at Fort Wayne, 
Ind., in place of Mr. A. W. Grosvenor, who has been transferred 
to New York on the terminal work of the Pennsylvania Rail- 
road. 

Mr. M. C. Byers, who was recently appointed assistant to the 
general manager of the St. Louis & San Francisco, has been 
appointed engineer of maintenance of way, with headquarters at 
Saint Louis, to succeed Mr. C. D. Purdon, who has been assigned 
to other duties. 

Mr. J. D. Mathews, having resigned as resident engineer of 
the Sonora Railway to take service with the Cananea Yaqui & 
Pacific Railroad, Mr. W. S. Pratt is appointed acting resident 
engineer, with headquarters at Guaymas, Mex., effective on 
February 10. é 

Mr. C. C. Coffee, engineer of maintenance of way of the St. 
Louis-Louisville lines of the Southern at Saint Louis, Mo., has 
been appointed superintendent of the St. Louis division of those 
lines, with headquarters at Princeton, Ind., to succeed Mr. A. 
M. Smith, resigned. Mr. J. F. Sheridan has been appointed as- 
sistant superintendent of that division, and Mr. J. A. Rathburn 
has been appointed trainmaster in place of Mr. Sheridan, both 
with headquarters at Princeton. Effective on March 1. 
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CATTLE GUARD 


Leader Cattle Guards 


Cattle guard practice has practically settled on the use of bars 
parallel to the rails, and framed into interchangeable sections. 
The length, width, height, form in cross-section, spacing and 
material in bars vary, but the type is arrived at and not likely 
to change. 

The Leader guard, illustrated herewith, represents an average 
of practice in its standard form. The construction and dimen- 
sions were adopted by the manufacturers, the W. P. Johnson 
Co., Chicago, years ago. While dimensional changes may be 
made to conform to special conditions as desired, but taking 
into consideration everything that enters into the problem, and 
not unduly sacrificing one requirement at the expense of another, 
the esential features are harmoniously combined in their stand- 
ard guard than in any other. 

The Leader guard is made of angle steel. The ends of the 
longitudinal bars are formed in dies to make them alternately 
of different heights, as well as to give them a flat bearing on the 
end of the cross pieces to which they are riveted. At the middle 
they are riveted to an inverted channel, the low bars resting 
directly thereon, and the high bars being supported by castblocks 
through which the rivets pass. The standard length is 8 feet 6 
inches. The bottom of the center channel is slightly below the 
bottom of the end cross pieces so that when the ends are spiked 
down to the ties the bars are strained down from the center, 
making a secure and noiseless fastening. The strong points in 
using this guard are that it affords legal protect‘on; it cannot 
disable or injure stock; braks beams and rods cannot catch; 
it is constructed of four interchangeable sections; they are set 
in the track without displacement of ballast; they are noiseless; 
they are strongly made and easily repaired; are fireproof; all 
upward faces slope to shed water; have no pockets or troughs 
to collect leaves or dust; and they therefore, have longer life 
than any other guard. 








Rail Insulation 

The problem of properly insulating rail joints for track circuit 
work has always been a difficult one for the engineering de- 
partment. The first attempts in this line was by means of 
wood, which is a good insulator, but is clumsy to apply and 
does not wear well. 

The search of a better material lead to the use of fibre in the 
form known as leatheroid, and from leatheroid the improve- 
ment was made to hard fibre, which was originally used only 
for end posts. Then by taking the ordinary sheets and wetting 





bs FIBRE 
































RAIL INSULATION 

same, they were forced into place as fish plates. C. H. Whall 
& Co., Boston, being one of the first to supply this material for 
this purpose. Since then fibre has been perfected to stand the 
wear and tear to which it is subjected in track, when the tracks 
are properly kept up. They have made a study of these re- 
quirements and have received contracts from some of ‘the largest 
of this country, among them being the Harriman 
Lines. They were the first to install the steel tie insulations 
which were put in the New York Central tunnel. These have 
been in place two and a half years without even showing the 
imprint of the rail. 
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Railroad Crossings 
The accompanying illustrations are of the Indianapolis Switch 
and Frog Co., Springfield, Ohio, standard straight and curved 





crossings. These crossings have points of superior merit, in as 
much as the work is so constructed as to be practically self con- 
tained throughout, relieving bolts and corner irons from. all 
direct strain. This greatly reduccs the cost of maintenance, re- 
tains the aligment and prolongs the life of the work. 

All the throats are filled with solid rolled filler, the 
bolts are extra heavy and fitted with headlocks, which prevents 
their working loose. The nuts are all fitted with positive nut 
locks of a special design. : 

The company confines all of their output to strictly the highest 


steel 
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SINGLE TRACK CROSSING SINGLE TRACK 
grade of track work in quality, workmanship and design, to 
which can be attributed the constant growth and increase of 
their business. Three years ago they re-equipped their plant with 
a large surplus of facilities, but this has been outgrown, and 
they have just completed new equipment with which they have 


again practically doubled their facilities. They are now finishing 
track work to nearly all of the larger and more important roads 
where high efficiency is required. 

Their chief engineer, Mr. W. H. Thomas, exhibited at the 
American Railway Engineering and Maintenance of Way Asso- 
ciation Convention an adjustable switchrod which is a new de- 
parture in switchrods. Unfortunately we are not able to show 
a drawing of this, but its simplicity, usefulness and adaptability 
would appeal to any engineer. The adjustment is made by hav- 
ing an oblong hole at each end with a cam the length of the hole. 
A small block with a hole through the middle and cam on the 
bottom rests on top of the other cam. By moving the small block 
the least possible adjustment can be obtained. The rod is always 
perpendicular to the track and is made to fit any style of bracket. 
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The Truss Steel Tie 
At the March meeting of the Engineers’ Society of Western 
Pennsylvania a very interesting paper was presented by Mr. 
W. F. Miller on Steel Cross Ties. The first tie described by 
Mr. Miller was that of the Truss Steel Tie Co. of Pittsburg. 
This is an I-beam tie the upper flange of which is cut in angu- 
lar form on either side of the point at which the rail crosses 
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the tie. The illustration demonstrates the frictional principle 
upon which the clip and hook bolt, when properly tightened up 
with the nut, holds the rail to gauge with a view to impossibility 
of slipping, owing to the constantly increasing angle in the upper 
flange of the tie, which widens outward from the bottom flange 
of the rail when in place and forms in this respect a wedge. 
The clip and hook bolt is all there is to this type of fastening 
which can be aplied to wood, fibre, or non-insulated ties. The 
strength, adjustability and simplicity are the strongest features 
of it. 

The use of rights and lefts have been carefully avoided in these 
fastenings to avoid mistakes in attaching. They are easy to 
install and remove and are easy of access. The clip and hook 
bolt have a play along the angular cut flange on the head of the 





tie, of at least one inch on either side of the rail seats on either 
a: ss end of the tie, making in all four inches of shifting space for 
DETAILS OF TRUSS STEEL TIE CLAMP gauge, this being enough for the difference in gauge on tan- 
gents or curves or changes from lighter to heavier rails. Another 
valuable feature of this clip and hook bolt attachment is its po- 
sition as it lies horizontally and therefore is not subject to the 
violent strains produced by the jar and vibration to the truck 
structure, as the vertical bolt and nut are. 

These ties have been in use for some time where they were 
subjected to very violent strains, particularly where heavy ton- 
nage on curves of small radii has tested their merit as to sta- 
bility. The tests showed that the bolts and nuts do not work 





§ 


. 


loose. 

The I beams are 5% in. deep 8 in. lower flange and 4% in. 
upper flange, 44 in. web and weigh about 30 pounds per lineal 
foot or about 160 pounds per tie. They have a sectional area 
of 6 square inches and are identical in section with the Carneige 
Steel Co.’s tie. 

The spacing of the ties by this system differs from that in 
common use. There are 10 cross ties to each 30 foot rail and 
the ties are laid to form a horizontal trianguiar truss system, 
which makes the track uniformly and exceptionally rigid and 
causes it to resist lateral force and motions. At the center of 
the longer spaces formed by the triangular spacing, the rail is 
supported by a cast iron chair, three feet long and the same 
height as the tie. This puts the centers of the rail supports in 
this system about 18 inches apart. 

At present these ties are in use in the New York subway at 
148th St. and Lenox Ave., upon the P. & L. E. R. R. at McKees 
Rocks, Pa., and upon the B. & L. E at Euclid, Pa., the latter 
of which is shown in figure 3. 





TRUSS STEEL TIE WITH WOOD INSULATION 
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Discussion on Roadway 
(From page 98) 








President Kelley called attention in the roadway report to 
the various replies from engineers. Of the 110 replies, 37 al- 
lowed no overhaul, and 73 allowed overhaul. Of the latter num- 
ber 4 preferred method A, 21 method B, 54 method C and 4 
other methods. The committee prepared a clause for method 
C which reads as follows: “No payment will be made for haul- 
ing material when the length of haul does not exceed the limit 
of free haul, which shall be————feet. 

“The limits of free haul shall be determined by fixing on the 
profile two points, one in excavation and the other in embank- 
ment, such that the distance between them equals the specific 
free haul limit and the included quantities of excavation and 
embankment balance. All haul on material beyond this free 
haul limit will be estimated and paid for on the basis of the fol- 
lowing method of computation, viz: 

“All material within this limit of free haul will be eliminated 
from further consideration. 

“The distance between the center of gravity of the remaining 
mass of excavation and center of gravity of the resulting em- 
bankment, less the limit of free haul as above described, shall be 
B. & L. E. TRACK AT EUCLID, PA., LAID WITH TRUSS STEEL TIES the length of overhaul, and the compensation to be rendered 
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therefor will be determined by multiplying the yardage in the 
remaining mass, as above described, by the length of the over- 
haul. Payment for the same will be by units, 1 cubic yard 
hauled 100 feet. 

“When material is obtained from borrow pits along the em- 
bankment and runways are constructed, the haul shall be deter- 
mined by the distance the team necessarily travels. The over- 
haul and material thus hauled shall be determined by multiply- 
ing the yardage so hauled by one half the round distance made 
by the team less the free haul distance. The runways will be 
gstablished by the engineer.” 

It was decided to vote by letter ballot on the adoption of the 
above. 
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Notes of the Month 

The Climax Stock Guard Company, Title & Trust Bldg., Chi- 
cago, have a contract for furnishing all labor, material and the 
complete installation of their stock guards on the new electric 
division of the Pennsylvania, known as the West Jersey & 
Seashore Railroad, between Camden and Atlantic City, N. J. 
The work will require from 30 to 40 carloads of stock guards and 
is to be completed in June. 
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Coincident with the completion of the new terminal station 
and office building that Mr. John I. Beggs has had constructed 
for The Milwaukee Electric Railway & Light Company, of which 
he is President, a contract has recently been placed by.him with 
Allis-Chalmers Company for the installation of three Allis- 
Chalmers steam turbine generatinz units, each of 1500 k. w. 60 
cycle, 3 phase, 2300 volts, to operate under steam pressure of 150 
pounds. There are included in this contract, two 1500 k. w. 
motor-generator sets to deliver direct current at 300 volts, each 
consisting of a direct current generator direct coupled to a three- 
phase, 60 cycle synchronous motor. The electrical machinery 
for this installation is to be constructed at the Bullock Works 
of the Allis-Chalmers Company in Cincinnati; the turbines will 
be built in the large West Allis Shops. 


_ 
all 





Minister Beaupre reports from Buenos Ayres that executive 
decrees of Argentine authorize the Direccidn General de Vias de 
Comunicacion to solicit bids for the construction of three iron 
bridges in the department of Mendoza, for which $92,598 money 
was appropriated by Congress; for a bridge across the River 
Atuel, in Mendoza, for which $21,346 was appropriated, and for 
a swinging bridge over the River Corrientes, for which $540,000 
was apropriated. The director general is especially instructed 
to present the question of the last mentioned bridge to manufac- 
turers in the United States, which of course he will do, but in 
the meantime should any one care to write for information they 
can address La DirecciOn General de Vias de Comunicacion, 
Ministerio de Obras Publicas, Buenos Ayres, Argentine Re- 
public. 
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Final arrangements for the consolidation of the Indiana Har- 
bor and the Indiana, Illinois & Iowa railroads have been com- 
pleted and henceforth they will operate under the name of the 
Chicago, Indiana & Southern. The officials of the new company 
are as follows: W. H. Newman, president; W. C. Brown, G. J. 
Grammer, E. V. W. Rossiter, and J. Carstensen, vice-presidents ; 





E. W. Pardee, secretary; C. W. Hotchkiss, general manager, and. 


Frank Beckwith, general superintendent. The general offices will 
be in Chicago. The terms of consolidation of the two companies, 
which have been members of the New York Central lines, pro- 
vides for the issuance of $20,000,000 of stock. Of this $5,000,000 
is 4 per cent accumulative preferred and $15,000,000 common. 
The Lake Shore & Michigan Southern has purchased $17,000,000 
of the new stock; the other $3,000,000 going to the Michigan Cen- 
tral. The consolidated lines are about 400 miles in length, and 
traverse the coal fields of Indiana and Illinois. The Indiana 
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Harbor line, which was recently constructed from Indiana Har- 
bor on Lake Michigan to Dune’s Park, a distance of 160 miles, 
taps a rich coal region. By its connection with the Indiana, IIli- 
nois & Iowa, the coal can be distributed to North and South lines, 
making a wide outlet for the district, or it can be delivered to 
the other Vanderbilt lines at Chicago. 
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It is estimated that the outlay to be made for physical improve- 
ment of the Pennsylvania lines west in 1906, is, in round figures, 
from $10,000,000 to $12,000,000. This will include a large amount 
of double tracking, track elevation, new stations, shops and other 
work. Completion of undertakings already under way or ap- 
proved for this year will cost about $10,000,000, it is estimated, 
and plans which will be authorized by the directors between now 
and this summer will involve an outlay of from $2,000,000 to 
$5,000,000. A contract has been awarded the Kerbaugh Con- 
struction Company for building the three overhead highway 
bridges in corinection with the track depression in Allegheny. It 
is expected that the Allegheny project will be completed this year 
and the cost to the company this year will be about $1,000,000. 
The depressed section is about 5,000 feet long. The new Alle- 
gheny passenger station will be finished in the fall and will cost 
about $300,000. Track elevation, the bulk of which will be in 
Cleveland, will require this year another $1,000,000, and this will 
not complete even the Cleveland plans for this branch of work. 
Only a small part of the elevation outlined for Cincinnati will be 
undertaken this year, costing about $250,000. A similar amount 
will be spent by the Vandalia system for the same purpose. Ten 
miles of new second track will be constructed on the Cincinnati 
division of the Panhandle, several miles each on the Columbus 
and Indianapolis divisions, and, to a smaller extent, new track 
on the Eastern and other divisions of the Northwestern system. 
This will cost about $2,000,000 this year. Added to this will be 
the construction of new second track on the Vandalia, for which 
plans have been prepared covering the section between Indiana- 
polis and the Illinois state line, to cost $1,500,000; also 25 miles 
of double tracking of the Cleveland and Pittsburg from Steuben- 
ville to Bellaire. This last undertaking will cost at least $2,000,- 
000, only a part of which will be required this year. 





Technical Publications 
Proceedings of the Fifteenth Annual Convention of the Asso- 
ciation of Railway Superintendents of Bridges and Buildings. 
This gives a complete report of the convention held in Pitts- 


. 


burg, Pa., Oct. 17-19, 1905. 





Reinforced Concrete by F. D. Warren. Cloth, 271 pages, 
44%4x7 inches. Price $2.50. D. Van Nostrand Co. New York. 
This interesting reference book is particularly adapted to the 
wants of architects, engineers and contractors. It was the ob- 
ject of the author to produce a work treating upon general 
form of design rather than upon any one particular or patented 
system, but to which any of the latter may be applied. The 
treatment of the many phases entering the design has been 
carried out along well known formulae based upon the theory 
of elasticity, but modified by the usual asumptions. Before ap- 
plying the theory of elasticity to any particular part of the de- 
sign, a number of tests were carried out along this basis to 
determine the coefficients and constants. The book is divided 
into four parts: Part I gives a general but concise resume of 
the subject from a practical standpoint. Part II gives a series 
of tests justifying the use of the constants. Part III has a 
series of tables from which the designer may obtain all neces- 
sary information to meet the more common cases in practice. 
Part IV treats of the design of trussed roofs from a practical 
standpoint. This work will do much to do away with some of 
the “empirical formulae” and “rule of thumb” methods of de- 
signing reinforced concrete structures and tend to concentrate 
all toward a standard and universal system of computing re- 
inforced concrete. 
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